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t 'h«r<!^ ieelcre

"Kutirlti^aX »tata« ©f soils ia relation im> foliar

nutfieiit iis. ©iJt ia a iaonaflde ffee©r# «>f

ar«3««®ircti teprit: <!©©• b^f me durisig -^9 eomrae ©f t^seairch',

and that tha thaaia has not hessR pfavionaiy fosmed '^a

.baais for tlia awapS t© «© any deg'jraa^f 4ipi«raa-,

aa^ociateasyfep, faJ^jlowaliip m ©tiier aimilaar tltla of any

•oth^ir yaivajraity ©t s©^«^,» •
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f«r%ifisd mi&t- tSaln th©«iii «atiti«ia

stiitas ©f «©ii8 In to feliajr

ftntifimt lia^ oii paift*' is « reeor^ o£ r^snareih

w©i?k done inaeisainaatttljr hif ehuck© mdev isy

',«ui«sisc» ««# »iipem»4oa «n<l. 4t ha#" 110% pr«vi0««3.y

f©jEai®a l5a«is- tmt «vsjr€-Qf any •i&llmBhlp'

m' tOfmcimmahlp t© hto^

V«ai«yiuri4,

mnrn, i9m.

(mwh

Ps0€m&os asja ,Pae©J«ot l»e«a@j?
for th® of

Afr'l*ili^.tr®is4cg
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1 m 0mm &t

«Ra i6del5t#«Sfs«»» t©-»

Precjeet tor
mm m mm%s&nim'm€M
Adifi.«0jfy foje suggmti^g "th^ pMQhtm, for
«n»t®iia#4 asi4 lmpi£im ciriti<s«l .»4igf®isti@ffli

'mcmmgtmmt tis# e^twra® ©f ^ nfeaaie#'
•«is« pttiMsratien '©f

&is©fe#90jr mid li®®?! iQi: ish« ©ap®ir%Ma|;-
of S0ii Selene© Agricwltisral of hiis
4iatiiil,140®t. «mggesti©fi« guidsrseje*

; • m* ^m*}. mirn rnmhmt •wmiB&mp •©£' iioii smmm .
£m -^omtrnt. help r#nd«r«tS t©

«« ter«^©iafe tli©

st&msUm m9 been iiiatsairiaEtal in tli® pr©®«ir
•j)3L^,iiii-i3f5§ ©f *2i^®3e'to@ii% ©ad 'iffiiniyg-is 0f tlie ss^es'Seieialisl,

Hesmgirig Birectof', -Oil ^cim
tn^im l»lpi%s!a t© iseriiect tti# ii3v«i»t4gat:i©!i
in th® plaatatiea.
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im& staff for, i'lsving ..provid«a mmtaast

ftteilitiea «ii6 help to tm^ the

©#.H®BS^©aijr.i# s®ni©f ©cl^tiat# cwmtf, S»el®de

'ior havifis psoviandl fi«<si8ss®£lf faciXi.ti'es' W c©li®c5t

ii«3Gpl.«ft' imS «i-«o Jfor 1^© -guiiiaiic© given ip thl» ^onrnm&tlm*.

sr^saifmswes# Asat# Wsofmtsor ©f '^oii Seieise# ©ni

i^gricisltiisd]^ <^4^«t;xry for his aisscar© hoip. reii4«rca during

th« liiesit.

' Mi #t©ff jaeiafedE# of aapa^tmeo'fe of Soil

acie^ee «wj4 l^fieicultuir®! ciheBiistry ana la^ eoll«a0u©« for

their \mlimi%@A a«®l»t®.Rees imdt esc©ura^.®ii't extended

throughmt the course of -the iiav«stlgatiQni.

3tat© %riciilttjr«il I3«p«r'te§©i*t, for pr©vidliif

to i!Mn3®rao tSie M.-S«Si, (Ag.) prograwroe.

I»sst tout not least rigr parents and wife t^lso vere the

j|0ur€te o§ 'in.«^iratio8 and «ii<©c?»reg^9]^t« atirinf tlio eoiurs#

0f tli@ inva3tifati<m«

mmm
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%tm. m Tmms

I ©i palaig m C!Oii€i'@atir©ti«a p£
mtrients ia fr©n<3l«.

•2- Ii4igjf«4i»i0!i of leaf imtrleBts ion agis- o£ .

$ iBii«ct- 0f age of £ar©2id» on leaf niatrieat
eoaceiitratisai •

4#i E©gfr««siosi'Of l©af aitro§ea on soil-nifee©0«a la
d^ff«jrent «fe- gmv^9-^

4*3 RegraiaioB •#£ leaf pti©i8|>harta« isoil phoaipherus
Itt ®§e gr^si*, ^

#•3. Esg^cnaiofi i@®f ,p0%e«aiwR ©& soli -petagaim
ill 'dlffeteat''aiigf# groii^s*

4*4. Ragte«si^ M imet calcim m soil c«lcii«R ia
?Siff«jsr®at «ge gsmps^

4.5 Regrasiision ©f leaf megoesium. on soil ssaafhesiwi ins,
diffe;rent «.g« g«oup«*

4.6 Rsgrwion of l«af aific ©u s©il ®iiic in different
. «@©

4»7 . fegre««icia- .©f ieaf ei^p«ir -on »©ll mpp0S- in .
cli-ffarenfe t®®

S*i R«5irii»si©» 0M s©il ©lisrogeii ©a leaf nitrogen in
different £ro»d[« o£ oil padUn,

S#2 E#gre0siois ©f a^il pM®jiph@irus leaf phegphoim#
in diffdsceiife fr©sd« #f tSi© oil p«im»

$•3 m«§rr««siQii of ®oii po^egsSum m lemf potmslmt
ia differ©n't firoasis, of 'the «#ii {jkIa.



E©gr«fit»i€>a. «>f sflfii caiciuas €m Imi calcic in
4i§£mm% Msm^s &£• ^©. oil palai.

§*i 0f mil 'l#a£-
in diMmsmt imn^s of oii paJjn*

S## lle§i:«»04©ii of soii. asinc m Imf xim iis
• of #19 ©il

•€ f^esli fitiit Bimch yi«ld md. -i^s c©jrr«a$J€jndisif
3l®af. ,.aiatri@B%s

f ^s^elatioa fe4it»«eB yittlS and MMe^ent i«ef

# m0lf$i9 * &nd inMre&t. inilmncm of
ie«f nutsrlsnts ©a jfieidi.
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t of of vajrience %ab3le m
''1^» ©f «f@ @f paims ©K e©0.c®ii'fei:ati#n'
©f in frenas,-

21 0t 'ajMiiysis ©£ vsrl«ne® tafei49 on the
fe«3t of. age pf frondE®- on »tttjri*at
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tlai®," I lifeet ©f «f# ©t '#» smtfient

FlA%® 11 »ff«€t .©f nf® ®f ©n l#@f
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imR&mQmm

-sssd tiog-«#aibi®

play « vit^ .^©i# ia tSi« %»irt froB

th»ir ^3S« m m moikkm^ vtEg^tabi® ©ila »r#

!9mt«9si¥®lf tts^cl in th® isaftufscjtsgjr® ©i ^aaet^atlf

»gg6iria@, 0mpsis mm&tim* &t©*

Xm XmM^ ©4as m@ #11

iik^ .gmm^u%,, mutrnd^ wmilmmt m^^&m

tod msmte ©m @-f mm gstmmm^ rnn^mmirn. is ©41.

^.teaucti-m ^es ^ir0iiB€s5^at CSIH) e©tt©»--

«ii«a (S$^5 m€- m.sttm6.- i%M}* fh:® pmt &i tii®.

#il. |jsr0^eM®» 'cmm fim

&th&g 0mpM iika comnut m€ mil p^im^

tmM&- mmmml 0m0n€ im i^l%

far mmm&B. its ptsiSiietidis® ' tis® -

the d«K8@9d. im€ '©f oil ia Iiasliit is

•pl&m^ i.i- lailiteis/'tojiissii®. ' *Shl» t»

e3fp«©t®# '$M&mmm- mmm uptO' 1 nillim tttssi®# -1^

3®9© fhi« cmm% fee mei« fism -iltie

^airi©u« ©ii empB mwwmtlf fireiisii.

/



In .iCaral,# esecmmt is as&Jor ©il prodseinf-

csK®p« tifif©jrtujs«-t@l-y €a® t© th.® CwAlfe) -^a

#..esa»e® »mt pjr©i3«i^t5ibr»- 'aas eaia ^©wia doasideratjly.

All attesspt® t©, eiii«q!£ c3i«seaa«« ht^s isot &s©£tie f^yiit.

. f©f« HreumrafSa B%ot« ©f ^emil t«aau,

md. lmM%m h®w tsksaa coc©iiut. cultivation#

©¥@rell, pm^me'^on im ladlai i® fefiglit #

'til® restricted' epantities

psli» &il and 'ccscoaut oil »ir@ bellsf- impoJEt®^ inta Indis^

ffTOsjf fi&m* iivm wi^ thesis jbasort®. tiia dmmid

irefeteble ©il .$M m lii-fli mat the ^s-leejs hm^ §om up

0mnM&^»hly, Sooafiut 'oiX is. impoxt®d mainly f^om Sri .liapM®

«d pate oil «©lsfaie.^

0^ til® to©«a #il ylei^@S(t,' oil,, paim Cliacis

mim»BiB) teps tli# list mtiM a prod«sti©», potisatiel ®f

sis® t© ©i^hfe t@Rit#is. ©f oil pm b®eta?r@ p®r y©«r m& h@oc®-

it i« ©• f«?t@fj.t4©i eltetjsutiw to other oil &mS

cmiSitioriS •iso, the oil p®l® senkn first iK

#li pr^i^ction C. lOOi-^SQOi .kg-of oit 'p&t heater® p®f :^©ar)

€@ilciw®dl cceoiiut CilOO t© 1600 ^g)#. grouaS nut

C€©©»10.©t Icf I aii^ C4§$'-60S 'Isg)« •ThrnxoMom, oii

paiea is .consider®«3 to b® qapi^le of i-e-dtueing l&im

in ®4iM» ©ii its tii®, mmm3£Y'» .top©rt@€ pmlm oil w«»



fef th© thi* has ptmigtmA

tis® -to %r^ 1mm »e®i« cultAvatioss oil f»»lis,

, 2fs th© wttii©3a aiistricfe. ©f M&mlm, ©ii p#lm is

§ro^ja in mhmt 4009 km&tmmsf' in ©f

«)i,l,, i»di« €h-l.^as'i5, md

K^l®1:ijupwgha» ffe® S'or^st- D«if®iirga«at Oairpdratioii has •

'̂tora^ght 1.30© Usetare# m<3sir' iii ^»d,®0sii Hiccsfesif

4»iemd^a# ^®sit.y fiif® lew hmm' witts

0il p>ai®, ®fc tJi® €erit*® &% f el^d® «r»a

©f til-® .^g3fl.e54lt,Mr@l at Wisa^qpisslii®*

flit« iseffi#sr!B«ns€i..ef tli« ©il paiin te «13l mmm hm

pso%Fm^- pz;'cmim£ng<^ pal® pir®%at4ima' bM T®reor' «r#

l§ fiaf©r» ©la^end (^ir# ^mmxt 3000 to S®00 l?g of ©ii

p«r With iii.ir©«§uctiorj ©f m .

.pollin®.ting 0^9ti®yo5iiGa^ i® iaall

iEoreasiag sM is ajs|j«^ted to go «v©r4 upt^ 5- ta € toan«3

©r ail p«}r b#et©jr®^ p«r A §e«> |̂ 8i«^s:af^®s3fe •

,©f will, ®:jL.g^ tsvajf^s iacr«M®<a

At oi3ly v®^y inimm^tlorn is .

OS iAm mtr4fei©,«sil 0£ oil petlaa

aMi» ®is@ ia,3 «ii5Ml«ist ser.tsnt .@f #!!«• pal® i«i tiasiie».
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hSMm mf otiim ensp# s»®3.®- rcQtiir®# rational

m«B"ttriGg for ©fefesiniisg Mflisr «a^ ataMlis#^ 74®i€» f@je

« pseopftS" ®f jslaut in ©il. -p®!®# 3.®«f

€Mialy»i« i5«® fea#» «s ®^esitsatole gutd®* S#v®ral,

hav© ©iat. r®s«sreti in ©11 palm fitttritiofi

«ad it# f^jptiiiii^r ra^iriKa«ats ie arelieti^K to ^©il

• cliiisfeUc cssaiti©«@ •ofeteiiaS.sf: Sm t^® -mejor oil ptim growing

•eomt«ies,» i9S6i ,l95tj lose^q^iist, tl^62i

H€w ®nd -et, Iff®# li7B?

^ tm-t »73i tnmm mn& Gmilifeanfes,

wms faster Ca»|, I9?S- ®ma il®irm«i% it?Tl ^
•i

iBV^st.is&'teioias' hts^m tih«ts Ifeaf su'tri^a'fe

i«v®ls mm hy manf f8Ct©ir»i s^aeh m mll*

iCQ^ltmx., mSi 1^17,

aispiieS'Mom ag®- of fa-lag iQek®

•ais4 <&iiv4B# Wmwkmst md Chmg:* t9^7&U iregetativ©

g£©%iti» Chm* m&- om'i.m, Ifta) •el-fe '̂feic

iaet©ir«, mmmil (S»lld® m& eha^a®# 1963#

• asiid® mia. t§6S# mg m^ mirnlrno-^ Ites?

' • Kascsfit- E4(a»«55h«fi.draa, 19$^? t^77-j QG'm

©3.1V4B* 19761 tor«t«r m4 WSm» 1971b|#

\



2.1 tmm»l fey Ml p^lm \

likm ^ink«r

®n«a Si!}il4e Ci963), Mg fii«%f- mm CS§€©I 'Ollaffii®# «t »1*

Clft©) •!»«¥« «stiiB»tei tlj® miitrieat. r^giairsmimt ©I Ml palsR.

tk# «i4t3ri«t »«©¥al,# t# finfc^r «ai.

Ssiild* ii9$3r 0.63, •aa®, 0-*3® m€ ©#as leg of m, K •

mnd tig pmlm s-«iipssctei¥®l.y in fMiey»4«.

amtri«s3-t wm -imuA to §*S3# 0.69 sb^

0,1.9 of r, m m4 Mg- pm' p&lm'.Ms&m m "mcmm pmr yrnm

r0ap#€t;iireiy % llftO)# th® aiUi^i^Qt jeess^^al -©f ©il

tm b&m m.ms»^^ mi$ M&mS. to Iwg- !©«©« IS#©# 13*#

&n& 1©*© Jtg, ef W, K« €© Silt K® r«)Sf?#cfe4tr©iy i0|.-l.efisi«r

»

^Lnhmt iNsiM® C-IS63I o^it;

'pf K end" Mg &£ ©»ii iti-.

Pif©2rSa fim%€tn§ S»« t»st«s M tmssM f^uit 'tsas^liei/fee/yaer*

®h©y foyii^ th® nmm t# 0*t9.# 0#§4# 0»ti an# i.©3

Uu4»t tti#

s««ie wa# found to 'fe« i0.«i9^: 0'*63 mi<& §#I4

•-(lig"'an4'~ftt®«ato©©, If6-i) tar- a. p-iaatafelGR 24 Vhs®

^ifsat. #f as# of ^alisa. m\ mmrnstmMm ©f
3niy,1jriffia%s In t&mt

#02r €iagsi@».tie pu^sp^mm'^ ma|f«fis cs» fe«!

suc©®»0f«iif. ®ppli«c5 la pmmm\i»l cmpm «fflsipeo»« to.



,v

will fet: «iw©|r- imrtlrnj,. %mi}* hmi

in &il p^tm fea« h^m 3t€€ffi|ste4- «® a ir^li^bX# g'aii-t .for

n&int&immm ©f ®i©:

i^m ©f .®0@ &n nnt-slmnt

con&mtw&timn of has rei?'i#'s»«#o^.

2,2*I mtrogeis • - , , -

Mitwow^m gslmfs nO' »®ali sroiie in ccritrolilng

growth mM fruiti»f ©f ©ii ^lfecig®a 'iir-^asKORily

Sor repiQ @f ®il paiis 1911) <

lt©S3) m bi^ms ©f i@®f

p^odiictJ.©!! aa^S- iaeJr©®®# th® of p® '̂ pal®

®a ffl ©f pitsog-ani S«v«r«i

«atl^©r» liSa Si^ cpii3>, "^©ute ¥0ssm iWlQlf ^mm Cifial

m.^ Tmn Ilt76} hmm klm g©Mtii?e tmpmmm'^ i?itre®«is

BppXlc&^Qti Xn tii& fioid ©f ©il pffil.®'*

ffirw©t» »a ©ilagai^r il9S9') U&m .fewB'i. «»

' ii3 la®f aitrogsn eeatent aitr.ogea i®rt,12.i««iM©ri,

«t ®i«# Iff© r®fi©jEte« mltwmm .

iiicr«@S!6S- frcm a-«-30 S«70 Ges% tof 5!iitTOg« ftppiie^ti^rs,

Wairrier sis^ Pi^got iWW mlmim t© mm fotma m felgh

G&nCBnt£'MtiQti &i. M.-SS4S® rjitro^ssj in pl©t«»

laitrogeo apf^lica^m Ans^-msim

i«a£ ol:tr«g«ia*



8

%!%«%. i^«n

tmi m§ mmmm haw mm t© |*tO p«t mnt' •

th«r« ftjetst® % c0jrif«l«ti©K .pc^tasailBB

%«¥ml»- mM mm mgmmM an in<mmm in

tBh«R-th« isitrag-^ ««ii -jpS'l^a* '̂ f«r c$nt#

tota«, «t »a.# imsj if««p©aa«8 t© «t « ife«f
©f a## p»r mii«g8i«r «t at#,

•hs.v« 'IcmM- m fimM c«ii% «fe»

iaitab@isa Q^nc0&tS'&.tX&R W* |f«iii(i«S. ts<s^ 2»|J. 2»7

l»ir ©«a%«. Eft3i^©ii«#iS al#o^ &ht-^Anm^ Itt

'ttei® .l.«a^- abepfe 2..® p»3e ©»0it^

(^atsr is^air •l*#; '

Ii& Wii»fe Mtiea lac%- feis «• i»

• i««f eifc3r©g«ti con%^tt% ®f ij^iiaasi#- iiscltf
ateifli«liit«4- in a iteoer way

-4iscmmS.m % #er mm fot ev«irr mit. iiseecaa*

iti tW «se p»If6S>

%• Si««' K*® ti«* €&«« to, coRei«si©» tliisfe •

3.#»f-' »#r»s5!ei»f «0e»..

• mmxMm: ' I#«f «3i4it;r©$» l®v®l tm.a» t©
ttim inct#«#is3g tfe ©i f *2.m» ia -th« ,

Xe^ai aa^anea in aga terns • 0Xm'hf

. Ifeafcflfr ®aa #w#f



.
O

D

m
.

CV7

c
4ma
.

<
a4

•m

m
-

smt^
'

m.
u•a1•mUS•S•mm

•

u

«

»#I*
10•s""pf

11a
.

:»
•

s•®

:
mI»
e
|

»e»4

•i%
}

$m@m«2

©§s.m

©

.,f«4

SI
I»u

«
18

•S'
S-

S
i•»<#

.
i4®

-

S
I

Ia
.

9:rS
.

»,>•#1%r
-

•••«t

•.i4

•S%

©%&
•

4
^m•(W

t

«
^

'

u0
-

m0•Qfii

iSSg't

«1^i4

1.3f%memiS
t

«sj^

•M

-Sft
©s##
4#s1C
l

sI«
,

»
»

*
ll

tf
l*«

mm

fm
•M&@

S
•rt

,
••m

C»

#>
4

j©

•f<<4^

sri:
s5

tIt

4
»&

,e•«a
.f»

»
•

»
M

.
#

'®
*

1^:
m

O
O

m$
1

^
.

0

»

w
#

4
o

®
©

M
-

.«
-iel

'4
i

'©
-

^

•m

9m
:

«
!4•»

•m••wi
&m

:
0

^m-w
f

•a

#ft-
^

IS



10

0»« by isfeat««»iit iii Isy

f,»#©3 't@ ©♦WS pm ©-©.siltf ^»»a ,f4s€i-K(gg. li^y •

Rot aijf ineigints® in fidM wi'^ «is

ik 'tst© mutmtt, m ••

• " '{%$mi li«s i&mi tiiis% mm i.mi. phmpinQm*

<jont«ist •wi#t- m psto#

at. ^s*irtiil^"-pia€Q» 'WiW ii0tic»€ m

wm® @^«3c plae®*#. IrnosmmmA

m&&%.Q*Q'Qt -pm -mmt mmit 4aer««tii# tn

®9« i:»i-pmlmttm •
c - • ''• 1

& a®areai#. .in, ^l^phdiris.# ,

ii% .«sg® df pnls&» iiBBhf Sf ^.im il§SS)» ••• ^.

A similss* t®p,a«n€^ fi»» iSieea »^Mcs<l toj %' eni @»®ah

•.«4«o» ' tan iif7a) I#, of- "©i® tJiai'is©

i5«tw«^ leaf ^hGsiphmm cmtmt •«§# of" pfeMs#

Cl9?e)^' a itcliise of- ;li«iii' h*m :ima<S

9oii:m ©f • liec#2raiag

iiw6 m».t#^.ais^ireis itt??')' %&M phmphmm i* Im- m&
i

iti jmmt§ pmlms <Qt -3 %o 4 Tn ®«ta'te Zt mrntrn^ &
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ikrnmm^ P »itii «§« of ' ' •

«&d then to 4ftei^«»e# , ip 22

«Ed ti© •prntmm mmm^' hm^mn l.<»«f

.pho&pmwm mtmmM eg# M j^fflJUn*.,.

2«2«3'' .

e3.i«ini«r m mim *#« ^»t

•p©t*»«lm _l»'the ^Atic®Jl•ia f3i-e iKs^urisf ef oi.i •

m4. hmte iti eRi; 'jiaBtAtisPitf

•na^Str vajryieg 8«rlsl«^ tlSft)

«• fell®' jr««pi.r«d i« ©il-.p®3ji*

Sairri«3t mM: tWS) 'b.®*® fssisisa Im,

levels «sf i#iif potassi-om' in of -^tassiijm

f«!Kfei3LA«tr«« • Ha tm» utt •i?ter«»iMi»: ia t4»»^ ,0^ric«»'feir«ti©fi

of poteassiim mlf' -^hsn -ifa# iippii^fii, ' •..

Wwmo% mm ©f xhm Q^inimi

mim p^ta-tsim iwvei is noir® .^m t pm iiii»3e# 'I#

•nisJiificffRt pftsi 0drs'»l«ti©js h^tvmm •

#cSis- il06$l ha# imag^ tS^a-fe 'f4#3ld Jla©r«*#«5liy 4 iK®- •

tz pmr mnt tot mmm f ;f

l®ydi ia, tlt« l«M§t •.«« hat« ifeown #iiife ^IsIjS' d«€!i'«is««

m the 3i#«f ©f-|56teaal.Tj»- g©efj- i%»

©p'ifeiaa^m coac«fitrsti-6a-. «t; «!.#/ilS»6S> !»»¥« r«p©if4€0

• iB|ps©v«Rimt ©f iRdtviimal p«li9S with m l.«#f |p©ta««iissa

€©st»at; % 1»20 |3fis» ,<taal£#,
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^h*v«- «ii© ^km imsi

wtiM •inemm$»4^

• "ittw um^ $hm& mm'
»

e«S0.tg®Eit#«ti©a i,n •

m-i im%l l9 hrnim- mmimll^&l-* wmtm m€ mmw U$m}

In lliil®|f«i« tiav§! «ft fi#l# kmrnmsm ©f m^ tmm Wmm.

wmit nm<^Wh9- hr m m . tiBam

by §«.0S Q*&B pm €mtm

• m itm4l hm tmm «

4®. p&t5ffl#0itai ^m%m% «§« tis «I.I €tiir«*- i*«f

•,iia« «taay ^ ftiscjjf Cl90Sj

3E«v#*i«a- mm lem itt ^ Mnmm waf
1

Inmmmm in Hi® mt !»««§ f©^a.w4t2« ter«*8isa at 'tfee

retl® ©f. t#-©a |j«ir mn% p»r i»cr«fe»# to- »0« ip»i«.;

iK «i«ii mm: i%Mnt rnmmm^ MM

. iwelMcdt. «ai^sii«si^t •»§«»

f«a m,m hm in Ummm

mmm%M-&m.m witii M ®fit». tm- trial®'

imd^«t®iEei5 w wmm^ (ittel wts »o a®cXAft«

in .l«ir«i# «#»* ' ^«»«9at mA

(i^7fl hmm ^mrnt: €msmm9»
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iu « with ®sie ©f hmni

^otsasiiM ia M^h in foung •p'slia® pt 3 to 4 yeara*

,p©tess»i^ Is i©^#r pal-ows al:»Ve 30 f®airs..

A@GOjr54ag t© 3l«©f p©fcas3imii ^«er@as®s at the zate ©f

•0*0tf ©®fjt S-m mit i.iicsre«»© ifi tb@' ®gm of ,p®i®s«

S,4a#4. fialclm

aveilafeie sm cslcii® amtirition. a£ oil

palft V0EJ f«w« tf@®@ver# omi s&cisz^t mnduct©€

at th® Plmtm!tlms in Halfeysia sh©¥» •^at •tiier®' i$

m :lRcxesm& M yl@l?S to ^ntemt of 10 p&r cent .«© »

apja-llcetioas of ealcitss %911)», Sut

f«rtlii»at£©s h«S' nm mj <i£f«et on aitirogeii.,

pli©sphorua m©g«i#3Siimi cencsrituation In the' l^af, ' Moig-^v^x,

® leef poteasfiiis® mA ®ii inei;-e«»«i in l©s#

Uach^ dS€Sl Js®j' reported, tliet- lm&€ csiciym

in a Itnmm matm»r the increase its -age of '

paiss® hmi celcliaa $hoi»'S ® decr^nae of 0«®0s per ^ent Soj^

wsjTir iiiers.®®© in sg# of .Kg Si^i# |J968)

hm -observ©?!' a gsnsrai «feeliri4» i« calciuss coucantsrsfeicn ©f

tiasttegi with. Incsoming- ®§@* Iix trials co&Jiicted hf

floater &n<S. ejiang Clf7S> a €®c14bs in leef caiciijja %fith

hBat b®aa «3bB@r^©d mm the cossfea'i «oils in l^egt Mmieifsiai,
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©ft. KnsiClit- asad C1977)

:|sair% •^,at Isaf nltr&mn mA p©t«®9i^# .

c»lc"i«s itser^aaes im a-, t#®*f with %h® age of

th«t .l«af e«:le-iam s'mmS mm laci'-sBS© «if -sbout-@<,81§ t©

par fc-r incr®®s© in ©g® ®f peless,.

2..2.S Meg®#sim

• ««• ©f chloTOphyll tia® ®

v®xy teporfcaiit aud sisjjifloen-t f©ie t# plsy is tb® physiology'

©pil fillip ©ii -pel®-*

-frcjia^ f.^oefsefei€?n• Aii oil ham ^nG£®mm& h^'U^gmmkm^

€:M©rl4# dpp|i©«ti®iQi» ."fffie C1976) h®s e girestar ' '

^xaiafesr Bh&s:t®4 Isiisel'je® &% higll Xmvwls of n^gn&B-iimm

issm «igplic€ti©fi •©! •

fi8«;,3a©.gAja8 ill© i-Q4t2i% p«l®« hm h»mn ohB&swm4 fef
A

li^SSi isi l^arsT' ^ iZM2} hm fomd x©®go»^«sjS' fejf

J^4l kff Mgf- -So^ per ©«. pates in

Itav® smm&lm€ tJfist chldrid^ uppli^aifeioEi •

Xncmmm» tJr»« Dmlml md Oeha -{l©?®!*

CiS?6) hmrn rmpQ£t®d that Mf

%© iEs#r®«aie 'Imt si, timilafly# apfjll-eatiois Mg

giv^-® ©Kiy iiiia.iioii,I An 2.«af JC* T|i©r® la eso iftcre®««
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ia tlia Fxtiit BmicU pm p&Xm wBes tb«r® ia ea

ioer@.®set ia 'th« l©af i-lg <eorit©«t« fl^ef heve ii©t€«3 •

feat theire is lio eesp^iase to .aagEiesitsra if , leaf

aire in 03c€®s» oi 0,-SO to ©.22 p@r

Xa Mtiea# Cl^64) fees fotio^ m

4ii mef»«slam ©o©t@R% of #@ls3i '-with «^tr»no© ®g#«, i^scoraing

to Sectif CitSSi' l«sf <!See£®a^@». in a way'

®ith ifjcsr#®#®' in t!3e «g# of The Isaf ahe>ws &

fi®er@a.«^ of ©ijsut csnt f©r ^iiife l«cr®«i«« of

th@ Af® ef .peims'̂ ^ , If Si«%j Clt#©3 tias ©I0© cfeseaeired a

gesierei '•IsciiSES' aegnosiw® eoacmtratioo with iK€?r©®««

iw Ag'# cjf paiEts# CittSI aiso ©bse^giifad a similar

Zn tmnt^ ti'islie e©i?ri®i out toy foat©^ and ©lanf-

'CS't?©! ieciis® wife ag® fees b»« noMc^d, fox l@af laagneaiwia

«>a. feh© •coa^tejl. «©ii-s w®®fe Halaysia* Knsch'fe -^<1

Kanseei-iejiisrssi iWT7) hmm^ r*po«ta<3, ttmt l®ef inagii^si^

•€®er@affl®'® in «• iiaesr' wnf ispt© 16 faars of «f®«

2#'3 of eg# on tissue, eoneeiitrstim

v®"ri®t4pteis in ti5-«. mfefiant content ©f th® fTOtsd,

«^o^dl.n,0 -fc©' i'ts ie®ale ar«
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^S' i®. tAciiw ^

m0Mm»im^ «» ifi# ©i ^

mm st*««i ^ Is-

m'Bi''P: m-a E #evtm^ .ii»;e«|ei»* «wot

to#l fiw# mmrn^. fi « «^s% mmrnm^s

^ i» f# 1%

•fii# w^^e%~ i-#»i Mt./P'i M' m£ M§ i«i%1^

imnS «iiil« isjc.4r«s6#ifi: .. ' ' ' ' - '

'. •immt »̂im « ^mmM- -m m •mm^&%

-to l.#^« mm fe® mmmmrn M #i# M th# !#««#• :Ss ;-
mm^Qt tsf- i«#f » wmOM i#

©fefestet %• »!«•; _ilaia«i ie»feto ,

-:6sa % is.^©«a- «i.m i«^#«s© i» '̂ ii- 'Si# i«®l'̂ . ••

W£mm% 'wi

#f mm mmf,: mm-» ^ii#«it,,ie«®»«»t. -

SMm. i#% t© l#ef- ilffilsi-elS®,## mai of ' '•••

,t "«a « mm »%

Wm^ •#.«!%»• .ii«li' ssifitw ttiteitt# m®

• •e#ii%i#» iisss) mmmrn -iM M .

. %»3,t|i'''«ii« 4aei#a»# M. ®# m# a® cfe®§t«r«i mtt%/ •

xmti© hmtmm rn m^ m to mmmmm te -©i#



f? -

• ag® of' Mut, in t^BXMQis. of i-eef M-g th@

©rs l«s® €SfS8i®l5@.ri%» .BX5j®riiri©nit iS0Jtidtsefc@iS 'Fje^vofe @fid-

Bmhf Cli#2,), <5a coconut, th# i?utrie«s% iresrietissa in

sitsmb©ff®^ 'IS, Siv'iuiS- 26 ©f paiius of s@pb®' ag®

laai«®t®s that^ i@#f E&,& €©»taiB5th.© hish»«t
\

S P -afia E fr©® i®6f li©«t S#,- nh^^ress

•©« Mg iRCE^as#^..

A. stmay ©f thte l.®af jsiDerel ccsipositicii fey Ssild©

a«ia eiiapas- (1963) m lm£ nm^mm 1,. l? '«na 2$ reveals

Pf Kg ari«s. eatst#i5ts significantly

• irifl'4©itjes4 ®g® '̂

S®«hy C3.964.5 h«s ©l3a®«l?@d e in K

mid iis e® essteat witA the-inejre.as« in th®

.of i®a£ is C©ltiisMa mid Ivo^ey Coa^t* Sfedi^a

.coij&cfesa hf M§-mt ilte^l ofi the mntmt cf B, Ma,

an ©aa, Fe ia i^sfiets of ssetisre l>«ra oil, pal^-a in

t^i©t •coiics.iat^^itlcm graaianfea f©£ Cu soa En a«clie©

ifith £«-W44'@g@i tiisre i® mn incsmmm ia Msa- mA

•mti^nt.

Rajaxatn-as?? Ii9?3) hm ohmnvm'tfmt leaf fig contestt-

ela^liisag with- feh« ef.« of th@ I«af«. An im^mtigBtion dering

tisQ i§S®/6© fof iiill, Cl#S6) s'h©i<s3 @. ^©-Ki&rel d.eclin®

mt B., K sii# e0iic®.iiter«%i©.a 'wltl-i tht^ egeinf q£ m& l«af«
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In DstiOTey* {19#$) hm fomnd e tsimilm'

mlB^iomhlp hittmm ^pctm»i'm in tlii® t€^

MQ oi a©4i. lm£ ,p©ta.s®iw, Witm. •gmt&BBi.w^ Xn l««f

ij«sai3@r 17 t,9 pm c®nt, mil Imml

about- 0,.a ®@, t^h«^aaai the l©a£ mm at Im ©®.

9»3 to Oe-S pm eiiBt ^hrnm Wim mil potagsii® ^as smuad 0«l sb©*

©eks Ci^€.S) smtf' ml* lifSSi '

tb«fe yi®14 i«' ffior# -eiaael-f t® soil, ^poti3e»ii^»

iav®l« -fehaa tft©«is wlthiii tli.@ fsslisg© othasr fjutri^nt®

are-in" -MppXf* .Sorq c«srjp@lffitio» lias h&mn £-m3tii«3 by

-Maiies^er# (ifll). fe®tw««R m&l plis4fpfe©i6;«© e^nt^afc 'fcotfe

aisi, l«v@lB of thia ^X^sss-fc to leaf Tfesj

•g©0itioss ©f i50t«»s4^ 4s- l^sB clear hmmmsm of esistr®-

r»siii%a ©fetairis##- wMMt ia K^ay®!,® si.g«iif4c®©t.

.e©rt©l»ti©a is fouii# bet^eea soil. potesaim en<t it® l©v#l»

i'lra i©sv«s® b-at not; ^Ith K-eilcer m& M^lsfesd Cl9'71)

li^v® mE^<3lm%im h&wmn evaiisbl© «6ii

tm iptaafeltf uppliM -thrstigli- f©r|s4ii«#3r®.

Miiir, ClSiil li«® ©big©iev®a th&% leaf' M id , -

corralats€ with s©il siitereg©^, «oil -p!io.j?p'ho2'a» soil

#©t«,s»i» €JOSit«!g,t®» K® ha® also tliat. tli® »oiX

-aitr@g©ft* :pli0sisli©ru!i md p^tmBiwR cGnt&m.^» w® pmitiVBls

Gorralfttei' with leaf ptiosph^rus cm&tm'to iiesct t.& soil
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• e&ntmntf. Imoi: p^tmsi'im c©ji;teat is iaoi;« •

with f#cfeo£® aucJi ««•gail, uiferogsa#

S?h^&p¥iOtus m4 ^tsm^km*. Cslei.i® «®!i%©n% 0f th# leaf is

e©£^K^iat;«S ©nly witli soil cout&ntB of nltx&g^n sm0.

pQtm^i.m m mntrnt ©f -mil si^t ®ls©w aey

w4m Mm§ ctlelfesi.

fli®ref©iE-e, to wonia tfeefe soil.'

• ©aeifKis is m Imm ©at'nod i;os th« Smtmtipu of

Iiutri-«i3:t mm oi Imi ffiaalysia

ko'̂ mmtt «itft t«^oi«|u«a m€ greater •
w-o<!«r3tarjai?if af pi& 4nt«jr«'®i"atiom#l5ip between sMl mtjrl«i5%

vmtrnmm impmclallf &§ viirtiB aroilii) afsa «i®t ©f .th© palm,
it »i£|ht lifeii prutr© pos»ibl« in. Sntum t& us© a <2oiaMn©tioB

©f »ii «nsi i@&f--,:.'atiai:^3iia In mmuMtlug f«rtllig!ar ^reiJr®«®«

ac^-ording if® siia TasgR^,© -Cl^se-)#

2.S §|sti®tsa j&sitrletsfc levels

-Beeaua# at 4fit©r«cti«in -one mtri©25t aisd

^r5©ther ma tmt imtmmn ©utri©Rfe« md t!i,® e?i^ir©,nf8«.sjt>

the- pifeeia® d,®ta®ifi-3:ti<5ii ©f th-© iersl f©r esch

fiiitri©n-t tet€«r « ripg® ©£-coisaitlojsii 4a 'r^fiasrea

m- wef tussle, So-sia of tiae -au®g®a^aa cx-itic-ai-

iweia f&r fjilfas, ©K|j-«:a0»M ag •p@rGefite.gia- ©n

hmis ia l"? a«e as t&llms.
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i*.. S4-%roic« -«• (Prsvot- maS i'9'm

€^l%Mgnim e% tl* Cl973'j

^ t#ii' mc&h md wm Kmi (19^3)

$* momsimmm ^ -- @#15. m4 U§S€l

011.sgi»A«r Clt59)

•«.: 6*1$ 3^(soh ati«l ,i''^ K«ll (IM'3)

3* m ms'Mb -*.• i,s^ #&• ,

iimQ}-

-« Maiftysi® - s,.© #®^b- eaa. O^ss mil ii$m)

.4* mtim 0ll«sal®r at. al« fi97S}

.M®a.®y«in » 0.»g4 aft«ote> |̂}.a; W#3C Kull Cl&63>

S». Sfelciw « Afrl©®. Qs$§ Fravo't aa4, ©llagei^r C19.S6)

•• • «:% ,al^ (197©)

, ^ - 0*f.o Mmb md y#» ssnii (m&3)

Oj3ti» mt micmmui^tmrn rnlmmm mm mwy

ii^®rf%ei^y kmm.i The iig\^m wquM

to hm thoa® mm% cmmv^ml^ fcmua. In ^mnd. |7 in pm

tout tii.©2r necmm'Mj iaticst© «itha^ Qp'fei,msl 3.©if#3.«'

th.®. figar^s indi©stiBf 4#fici®0.©yi

If Siii# « IS -ppm. @s4 a®K. Mull C19S.3.)

IS •'» a© ^1?® so»i.Tifui»t twm}_

t* c@i)i>©jE' S: ,ppB ^ 'Wm mrnii Um$)

IS « 2© ps?ra »o#4a«|ai,afc U^66)«
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Griticfti leveis potsgsim -

caicii^ c©r^®spOR<liBg ti> .cliiierest.- -agm hm@ bmn sUfg©.st«d

l>y m4 ®@r4is®chai«3raQ' -iW^f) •

Mgm M y&m $ . m IB ^ ' m 2| 3®

% m 2.m 2.m •z^m 2.49 2.m 2.30

• E i*aa - i«i3 um • 0,94 •o,®4

?6 Ga 0^52 ,0.S*? 0,63 0,60 Q.74 0.79



Aia.tetL(iL6 and. Aietkod6

o
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3,1 : .&o©«t:i©Q .

•' . fhe 041 M tls@ ©41 l>©isi maia

X»S©, m J©i!st venture ®f m®. Qmesmamt ©f. "2is<iia md

mm utiMsiet for tli# .iuv^stigsfeiens. '

Tki& ©li palm plaa%ati©s. at: Aijsbal In iijiie® •

aistriet ®ad m® plsmt^tion ®t GPmx te©earcJh m&tlom at

Pailod® to ?fiv©ndffs» flistriefe vem Ghmeu, ilie #state

llm at 9® Morth iatitude- and 76® East- ionQltu^®.- Th® areas

receive an aiinsal' raiBfail" ©f i5?Q to 330.0 im.' The raiBfeli

is falriy aistribat@€ tiftr©ufh©u1s a period afcrateliing fsrom

mid April to M©v^b@r, t^peretwsre normsil^r -^gries

from i9®C t©

^TOpioiBg

fh© ,asr®a ^&s- mder reisssrt^e £<?r®st prioj- to .

ijBt© oil palm pl-aiatetiofi.. , fhe sjfea wa» planted

dusriiig m® y&&m 3.971. 1973« t97S, 197?,- 1979 mc3 1983

as a |?based profresim® and th^refo-ir^- tt®e3 of i^^arious ag«

gfowps wearej ©veilafeXi© fos* iiavestigetlons,. palraa Sr©

pi.an-fced fflioag tii« eontoior a% -a ^4s*|;®nc-® p3E 9 la with'a •feesjd

of 130 to 13$ palms p&£- hec%©p#,: M-iaA tOae iri'^stiga^eion®

wef® star-feed in, If66 t)iie ©iSeet. pl.€m-fe.a:tii®>sa was- IS year®.
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^ ^st th® afea 4s ©f 3uisi^wletiug nmtm& .ccsBipriaiiag
»aigf?tSy to .m©a©ra%®Iy slewing terrsia uith satimhat leml

irt hBtwem* the pelm fEowtii ist tssaitHY.

iiSKurisnt ia th@ velJlaya, The «ijtrfaqe of soil in

•graveiiy roek ©wter^pa sc"^%t^irad pmim-a®$.y» Th® eoiomr

of the s^fa-c@ soil ia vesry Smk*

3.4*I -^e ©ii palii

oil paZm iCgjeeis qfain®engi8 .aeeq,) ec^aerciail^^

grown isi Mtlc&f Bqu&toi:iai i^erice, and Soutti ISest .l^sia

l3®ldn@® to the stib famil^r Coeol<3e©e CSoEiey# 19f6K oil

pal®, is mb¥ei3ieii©4 ®aa mexioeciou®, gr©K® Is® a hai^hfe of

20 to 3CJ ta©.trea •@si4: livm npt^ 2QQ ye®ra> the 'ipoot. -^ysfeaa

coaalsts ©f primaries afid seeondlsriea.®- fli© raa^otit^' o£

roofes^ is fomisl i® the. tegj 3.S <m ©f ttoa soil t-iitls the TOiB

conce-ntirEtion nem th.© female 12i@ conemts^tim

I*5 to 260 fraa tosse. Jsfeairas .sr@ pro<aii?s:ed in

apical su€cefisian itmn th© mes-ist-eiti. Crown cdnsisfes of

40 to 4S o|>8n laav©3 at e ti©5S« fifteen to ttaenfey five

m.& •p3crQ(at2C!®<3,.aiir«ueiif. The l«©ves unfmiri et: 'ib©

ret® o£ ^m.t, tar©'par inon^ ^id tti© iife ©£' @ m'a-turm i©af

afti«r URfuriiag is ateout; 2 yeegrs, iRfiose.sceriCse readies

th© ceiatrel spear -st-sge iii' •^o yeajps end © fujfthesr f to iO
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iBOntha mm flowering smS «SBth©sia:, giacli

flowesir ^riTO|r§J.tM is e pots^tieX pi:D?2taG«r of male airid

••fesiei® ^-ojegeissi 0iae. reERSIiiS tudiiuentai^y aed tlie ©-tiwr

de¥^.0ps into « Kiei^ m fsssaie 4ftflo3r#§.ia®c«<> fh® sjwatoeje

of bun^tt« per p.®|.in is <S«pend®at upon tshe mffisber of

leaves ^«S alu© #» t^ie ^5^SRfeer of lrjfl©r®3C8iRce'reectoirxg'

miatwitf a&ojrtton*' peti^ ®e« MMimm,'*

tistion t© snttiesis is a&out two ye«irs^ flia mu ra^© i.9 •

partly datetmined by feaetic and partly fey

ciiiaetle ana otliel*' ©aviroKSdstei conditions at. tli© time ^.

of differantistiQri. Th© oil palm is e^oss«pollio®t:®^»

Hal© fiovjerS 'begin to ©pea £tofe tlie -feas® of the spikelat

md «li ^©. .flowers in. 'm $.n£lmmc®nte usually Qpen •.wAtMis

tw(p Seys. Fipweriiig- begins &t .•©!© base of i3io -femaie

inflorescence- «sna all-the flowers, open within M houj^s*

ths ^iiite t,£l£ssi fron f3.o%?eriiig' to hatvmtin§ is S t© 6

isiJft-tlsse Suneh faiiyre-if •^ejre is a

high aej? ratio end ® Xsrge si-arRbes" ofinfl©r-esce?ic@

iia« set fruits.

3,4.2 ITariety

. Whom ar© tw© irarieti^s ©f oil i^oira

m^i -PissiSmB* ^ fiyferi# risised ^^uera i® cultivet®^ ip

ss-feete ^<3 the E.tus3ieB' were maa© on tHis 1r»yfcri5 cjrop»
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fh® «©ed EsatmjeiaS. was from Mjalsyais, 1Si® Teiiesai

hss' a igesocairp coBt^nt of 6S to 9$ per deat ©f fibre an^

i® dsris iri 9sotm^* I.t bias ^iglier aex r®Mo ps©d\ipss»

lerger hmch&m theis ©ura.

3»S g'mv^».0§ p&lm9 isvesfeigeteti

me atudies isere mads In the plsutetioii ®t

iniftrati|?ajr<@ia oa th© ©il p^tes planted during followiijg

years*

I* Group .1 •<" 19?1 pian^tag • 4.-©map ZV - 1977 piaiiM-iig

Qmup MI 3,9f$ plmtimg . S, -©tsmp ? - .ti79 pa.®sitiia9

3. Group III -» 197S pleutAiag 6. Oroup Vl • |9es planting

Usa 'saiBpl©^ iycsa th# SsaarlRg p#,lias md isoti«-b©ariri§

palms were eoileeted' (Suirittg 1§86«

3.i eoliacfcion of leaf sesffjJlea

tor colleetion. d£ leaf sarapl^ss tite' @taMaf«S li^af

saiapXiifjf procedure as d®js©ribe^ toy ^Supaan ®ji,d Qr®y {194f)

was f©l3.®sf©a« l?!!© l«a:i »«ipies fr» tls® Itfh. werii

«oil@ct©4l t0 msQSQ the ismtri^at veri^feioa with respect t©

dif£©retit. -age grmps.# • I»eaf aemples iscm ist# 9th,

"m€.- 33ra were ©Is.© colleet©€ §s<m Bmm^ f&m ©id.

pienteti^s frogs thm sitasna location t& ©s®e»s- tfee vari«tii©is



27

4fj lautrieat status "with, respect to maturity of laavea In

different ranis of f^-osaeas..

"3.6,,t I'dentificatl©n ©i fronts

F^on<3s in •Sfe© oil palis grow Im a spiral forEsatlou.

they mm arrasiged la a.'i©ft hBm@€ apirai'or la a

♦riglifc -spirall?j tft© case of a *lQft

spiroi* the course ©f spiral will rim from hlfjh left to low

wight and li^ ® *rigti-t. hQUded spirsi* tii©" spiral will traee

® comrse from. Mgh rlglit to. Imt l@ft. •TUe f4rst..froad vlil.

fee at. the ©peK Of on® of the at©©# splrQl paths arid is

.^leasified as #r©fi«S !• .It, may b® uot^ that as ©n@ approaches

the ^ntre ©f the cfewB,, th© path o-f «ie spiral foeca^nes

difficult to follow, •Hwlng Identified txotx^ U In. mm

of a 'left handsd palm* tha .sair^ler should look back down"

the .Ir©ri€ t •oplral. and ifllghtly "t© right* In -order' t© ' ^

Identify frood 9, furth^,r dom the spiral asjd, «§©ln, slightly

to the rlfht %?111 fee frpmd 1,7, and still fiirther dovis the

spiral m& also slightly to right ©re ircnda 25 end 3"3,

Xb t^a CSS© of ® *ri..ght liand"e«l paiia* the aOTipler shoiil.d

repeat the -ame pir©e©diare exempt mcfvlug sligiitly- to -Wie i©it*

Mb a further cross ^eck# sasnpler .should note that •frond' 1?

will, b© p®sltl©ii©a iia eiregieii half way•between the sijes ©£

the mmu assd the rip© buijlsh^s#: FrcaSs 0, 17, 26 end 33 can
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id^Rtified «®siiy in reiati©© to frond i dae t© th®

.tliat 4-a-®nF fiveo, steep thas® spp«ar

after aa iatervei ©£ © frondts in ©f ^g-DBologicai

growtis., Is a ijhorl ec^r4®«d ©f &

3«6.»t i.«ei ^asipliBg pi:©ee4w®

. Tweive pates ism age gmtsp vis* IS, 13<f 11#

9, 7 3 ^are- ®®3.ecfe4 afi<3 Mprncitm fron4 fs<m mch peim

mt. d©wia. aampl®# wer® coilacted fe©tw««ii ? a,m*

and ii ©•©,

SiK fir.^B each ©id® of tSt© -miadl® porti-^Ei

©f tlie rschi« wejre tnketi xv'ith the h©ip of as eleen icnife

end th® ifeaglefcs fier© tliorouftiiy ©lesae# with <3®^ eottpa

woo,l» l?h® Biidjeifes sfid msjrgiis®! 2 ma mrmm of the Im&lm*

wer© jpi®©v©^< p@irticsii ©f th® laftiiaa® commS^stlug

o£ 20 •- 30 m v©ffi take& ©ad "uithiri; 4i hours of eoll®csti©ii

the •w&m cut isst© m&Xl pMmm m& to a

constant at .70^© 4b »n ©ijr ©v#r» iiftssr baiiig diri«d

tti&f %jfere gmwa iii ® Wltrfe. fisntrifygssl Mlii"

witli'-tJie use 0f.@, O^S i!is meah* p©%?i3»r«a laaf samples

w©r® kept ip air; tis^t polythen© Jar® for-£«:^th@r an,aiyaia.
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3.#^'3 Colieeti©!! ©f soil '

Soil .®^pl©s £rm BIsavatMpursm ©state wejE-e

colleetea to ©orralate leaf sutrieBt status, with, soil

mtri©nt8. .fssnpXiiig t^as limited. tJO on® mmMt® ^radtias item

tfes© b©le# at a depth of SO c® (Rmer* 1967)« J^ugeriuf wag

done at 8 to iO placm withia^ this radius ©rbvmd tii$ feole

and compoftit® aaisples were' drawn» sasiples were ®iir

airisd, passed thrmgiii « 2 « sisiir^ and kept, isi .polfthsise

bags for .furtl-xer aaalysisi.

3,.6«,4 '^irrel©tioii beta^ean, leaf untrient. statwa en^- 5fiel€

'©ii pajxa pisntatioa at -PslofS® was selected

for this study, 2Rie fessh fruit Isunch yield ©f 24 oil paliaa

©.€ 10; years fpjf the ^®ar 3.905 was collected frcia, th©'

reccsx'da svaiiabi® at the utation. hmat ®®©plQs_ wer® alig©

takes from tiie 17th fron^. froa eseh ©f th«. sb©ve palms ®s

d®scrib@<l earlier4.

3,7 Metftsda for pisnt analysis

3.7«,i Hitrogeis

3?ot3,J nitrogen iia 1^© plant asaiiplea ^ttt«>nnljas€

'by miGreleJeidahi aathoS «g»ia§ F«r«ia.s etid W&gmr apparatus,

as deseribea by aeckson, 3,9?3.
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$«B' Soil

3.S.I AvailaM« nitrogen

aitKogeii was «S®teirmisea b^- ©Ikaliae ~

pemtngeijat® aisth©€ C»Js©kaofe, 1973) '% distillisg 20 g ©f

'Sfoil with 0.33 p©r e©nt. p©te®sii» .gseCTnisgeiia'fes ®iid 2*S

per cent, sodium hyajroaside f^r 3© rai'mtas,,# 2h© .i^s^ioiiia

jr©l©a©.@i3 ms absorfeed iis stafiiSajra acid .and 'th® asseess acirl

ti.trat«a with a'tan^as'^ aiakall, Wtom vmlvmrn of

©eid conB%m®^ by mmont&i. the ndtrogsn- calculatsd.

3»8»2 AvailaM® ptiospbojru.s

available pJiesphqifBjs sontest '©f the soil was •

«3©temiiisd toy tiie &iXorostamu<ms rediaeed ph©spb^©ivte53ie

hlnm cotmx fi®th©€ ia li.3r?3ir@cfcl"qric aelfi after

©sctjfac'fciag ths soil "wi.'fela B^ryS3a«2, tQ-ogmnt. (Br®f au.43

Ktists, 1945) • th& coloufi' intensity was -read, io a Risfet.

St»i©rs©a pb©t©ei©©tiric' col©rtaaet©r.

3*8.* 3 S3?elia£iQ@abi© i?pta»sim ' '

Sxeh.aageabl®. potessim w®fs dettsrmissd in l^e usutjral

-KioiriafeX ewojaloHi ae^.'fea'feie^ eKfeirset. ©£ tbe soil «f^eie «iQst3f©yifS0

the ©sgsnic !S@t.t®r hj teeatiaeat witii agusj^egia# 'msisig: «b

&Bh Flaia© photqroeter CJscIssor, 19731*
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2

m ©f m^m. .refi-a

»s0iii» aeatat© es3.^l.tis{ §ii€ ©SfaestMS' wmm ,

^etrnmM^Q. Sm ® teskie. Mlmm •* MM Misaie

|tf8,S liiraiiafei® ^4ij!« 'feEA

.&irai,l,^le $m tSi@ mil ^mplm • •

%}@re i» ^lifes^E^tioa

%eetir©pli@tart®t©ir ms'att©ii«€;-a:b©ir©®

3#-9 Statistical, asaiysip , ^

»i© s%atiati<£«i ps&Qe&^sm&-hf Saei@©er wi

c&Mmn* J961 wmi^ t&llow%^p
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RESULTS

She plant sanples and ttie respective soil sa,®,les
Were analysed and the results were statistically analysed.
The mean values of B, P, E, Sa, Mg, Zn and Gu in plant
with respect to different age groups are presented in
Sable 1. Analysis p£ variance was done for each parameter
under study and" the results are presented in %)pendix I.
Sable 2 represents linear regression equation of leaf
nutrient concentration with respect to age of palms. Mg.i
illustrates the relationship between leaf nutrients and age
Of the palms. -

concentration of nutrients

4«3.il Nitrogen

Significant difference in the amount of nitrogen
was observed with respect to age of the palms. Maximum

nitrogen content of 2,82 per cent was noticed in three year
old palms and it was seen progressil^el]^: .decreasing to tiie
extent of 2.32 per cent in fifteen year old palms. Nitrogen
was not significantly different among the palms of nine,
eleven thirteen years, but it was comparatively low in
fifteen and seven year old palms.
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Table 1. jse of palm on eoncentxatlon of nutrients In fronds

group
(years)

' 0

(%> m
K

(m
Ca

(%)
Mg
m

Zn

(ppm)
Cu

(ppm)

2,82 0.12 UM 0.39 0.4? 25.20 6i33
7 2.31 0.13 1.29 0^41 0.46 23.06 5.24
9 2,43 0.14 1.24 0.43 0.42 21.60 5,51

" 11 2. 38 ' 0.14 1.20 0.47 0,39 20.26 5,01

U 2,35; 0,14

in
*-)

tH

0.50 0.37 15,76 4.35
15 2.32 ;

l' '

0.15 1.13 0.58 0.35 9.23 4.10

IW;
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The correlation between nitrogen and age of the

p^nis (r = —G.6378) was ^so found to be significant and

negative, fhe simple linear regression of nitrogen and

age of the palros vjas also significant* Forty one per cent

of the variation in leaf nitrogen is attributed to age of

palms as, evidenced from the regression equation#

Fig, 1*1 gives a graphic relationship be'^een nitrogen

and age of -^e palms* Iieaf nitrogen decreases by about

0,03 per cent for evei^ uiiit increase in the age of the palms,

4,1,2 Phosphorus

There was significant effect of age of [^ajins on the

phosphorus content of leaves. Fifteen year old palms

registered the maximum phosphorus content of 0,15 per cent

which was significantly higher than that of all other

younger age groaps, The content of phosphorus did not show

much variation between age groups thirteen and eleven.

However there was significant decrease in the concehtratioh.

of phosphorus in palms of age group from nine years and below.

The correlation between phosphorus and age of

palms (r =s 0.8295) was positive and significant. The simple

linear regression of phosphorus and age of palms were foixnd

to be statistically significant. Sixty eight per cent of the
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Sable So Regression of leaf nutrients on age ©f palms

SI.

No,
Equation lEest of

signifi-
eance.

Goefficient of

deteinmination

(A)

Correlation
coefficient

(r)

1 N ss 2«7679 - 0.0346 X 48.0136 41 • -0,6378**

2
•3.

P ss 0,1111 + .0.0027 x 154.4798 - . 6B 0.S29S**

3 K 1.4394 - 0.0215 X 22.3604 •24 -0,4919^*

4 da 0.3195 + 0.0150 X 30.6009 . 30 0.5531**

. 5 Mg 0.5321 ~ 0.0122 K 36.3508 34 -.0,5846**

. 6 Zn 31.1087 - 1.2331 X 37.4392 34 -0.5902**

7 Gu s= 6.8332 - 0.1798 X 11.9609 14 ' -0,3819**

X. Age of palms

** Significant at 1 per cent level



1 • : .rj "I-M

.variation in phosphpriis .is, attributed to age of paliis

aa explained by the regressioa equation*

Fig *3. ♦2 §ives a picture ©f the relationship

•betwoen phosphorus-' arid age'of paim&® ^ It .is-,/seen, that

the phosphorus content ira leaves •ineireases •by ".about >

0.00,2 per cent £or every xinit increase in the age, of,,the

palms.

4.,l#-3 , PptassixJiQ,

•It was .noticed from the\<lata that a§e .of palms J^d

•a sigtiificaot-effect, on the, content of potapsixam in plant
\ ''' ' ' •" ,, ,; ' ' '•

leaves. HascimuKi pdt.assiim content of l."38 per emt was

noticed in the younger palms of three years standing

,it decreased with advancing .age t© a .lainirnuiB of 1.13 per cent

at -fee fifteenth ye'ar. '-^Ehe potassium-content in -idiree-,--

year •old .-palms was stati.stically on- par with that of seven

years and was sifnifieantly higher compared to older palms.

Seven year' -old palms' were statistically on par Mth -nine and

^eleven year old palms.- Seven year old palms were however .

superior' in pptassiust content, t© palms of thirteen and

fifteen years. It was observed that from ninth year"

onwards pp.tagsiura eontent did not vary significantly "wiiii'

the" age of, .the palms. . ' . -

!me .correlation befe'^en potassium and age of palms

vjas computed to be ©.4919. ®ie value is si^ificant and



•iftegaiivec The, simple linear, regression ©f potassitain' anfl,

age of'paljjia. was- substantial^- twenty per cent ©£ the

variation in -^e potassiw content 'of- leaf is esiplM-ned by

the regression, equation» ' .
/

fig^l.»,3 .illustrates the relationship between

potas-sim an<i age ©f- the palm, ijeaf potassim diminishes by
I

about..Q*.02i per cent for every unit increase .in the age -of

the palms ^ .

4.1,4 f.^elum

Sighifican-fe, .difference, in -tiae amount, of ealcixam was

•noti.ee<a with, respect to the-age .©f palms* fifteen year old

palms contained mascimtaro caleiw C0#58 per eentj which was

considerably higher when compared to the younger palms.

Palms -of age thirteen# eleven and nine years were on^par

while thirteen year ©Id palpa had a higher concentration of

calcim over seven and three yeajr ©Id palms, Ifounger palms

©f age three,' seven and nine year& also Md not.'show much

variation in calcium content.

fhe colrreiation" COeffieieiit betX'jeen leaf calcitam and

age of palms was Q..i5-i3i which was significant and positive,

fhe simple linear regression equation of leaf Ca and age of

palms was found to be significant. Shirty per cent of l^e



varia^on lia, the, coptent. of leaf ealcitam is associated

with the age of paims as seen from the regression equation. '

Fig, 1,4 shows tile relationship between leaf calcium

and age of i^e palms. Calcium increases by about 0.016

per cent for etrery unit increase in the age of the palms.

4,1.5 Magnesium

Data reveal# si^ificant difference in ttie content

of magnesium with respect to the age of the palms. Table 1

shows that maximum magnesium content of 0.49 per cent was

in three year ©Id palms. The palms showed a noticeable

decrease in the content of tJiis nutrient content with;

advancement in age. Three year palms, recorded maximum

magnesium content which was on par with that of seven year

old palms. Ifeere was no svibstaritial difference between palms

of seveh and nine years age and also among palms of nine,

eleven and thirteen years.

The correlation coefficient between leaf magnesium

and age of palms was 0.5846 which was significant and

negative. Simple linear regression equation of magnesitim and

age Of palms was quite significant. Thirty four per cent

of the variation in the leaf magnisium is essplained by the

' regression equation.
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fig.l.S illustrates the relationship betweeia

leaf magnesixam and age of palms. Magnesixjm decreases by

about 0.012 per cent for every imit increase in the age

of palms.

4•1«3 Zinc

^e conceptration of sine in the leaf showed a

signific^t variation with respect to the age of palms.

She concentration of sine decreased from 25.20 ppm in three

year old palms to 9.23 ppm in fifteen year old palms.

However# there v/as no significant variation in the concen

tration of sine among seven# nine and eleven year old palms.

0ut three year old palms were significantly superior in

zinc content compared to 13. and 15 year old palms. Fifteen

year old palms showed significantly lower amount of leaf

zinc when compared to younger palms.

4.1.7 Copper

There was no significant difference in t^ie amount

of leaf copper with respect to the age of the palms. But the

correlation between copper content and age of palms (-0.3819)

was significant at one-per ^ent level. The simple linear

regression of leaf copper and age of palms was also

significant. Fourteen per cent of the variation in leaf

copper is ej^iaihed by the fitted regression equationo
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Fig. 1.7 presents the relationship between copper

and age of palms. (3opper decreases by about 0.17 ppm for

every \init increase in the age of the palms.

-4,2 I»eaf maturity and nutrient concentration

The results of the in'^estigatiohs conducted to

study the effect of age of fronds on nutrient concentration

are presented in liJabie 3. averse contents of N, P, E,

©a, Mg, Zn and Gu in the 1st, 9iih, 17th,25tli and 33rd fronds

are given in Table 3 and the^alysis of variance in

Appendix XI* Fig,2 es^lains tiie nutrient variation with

respect to different frond positions.,

4,2.1 Nitrogen

It was obsearved from the data tinat iJiere was

significant difference in the amount of nitrogen xsjith respect

t© the rcink of the frond. Kaximum nitrogen content of ,

2.41 per cent was seen in the first leaf and minimtim nitrogen

content in 33rd leaf (1.86 per cent). Nitrogen content in

the 1st# 9.th and 17th frond were found to be on par and

considerably superior to that of 25th and 33rd,frond which

were on par. Fig.2.1 illustrates the trend of leaf nitrogen

wi-^ referenee to the rank of the frond.
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3 a Effect of age of fronds on leaf niatriesit coHceBtrati©n
(mean values)

Frond

position
(froB top)

N<%) Ki%) Ca(%) Mg(%) ZnCppm) Gu(ppm)

1 2,41 0.19 2.13 0*37 0,5$ 95.61 :H.66' , '

9 2.37 0,16 1*40 0.39 0.50 63.46 6.25

17 2.30 0.13 1*28 0.41 0.45 2i.06 5.23 -

25 1.95 Q^12 1.09 0.-44 0.43 19.55 3,m •

33- • ' ,1.8& " 0.11 . G.82 -•V '0.51 Q.38 15.95 ' • ',4.18 :
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4.2.2 Phosphorus

^ Analytical data retreale significant difference in

the amount of leaf phosphorus with the ranlc of Idle frond.

Maxiinum leaf phosphorus content of 0.19 per cent was noted

in the first frond and it diminished to a minimiiin of 0«11

per cent in the 33rd frond, fhe leaf phosphorus content

decreased remarltably from the first to i7th frond. The i7tli

and 25th fronds were on par# bmt the 17th frond was fotind

to be superior to i^he oldest one viz. 33rd frond which was

on par with 25th. Fig.2.2 explains the gradient of leaf

phosphorus with respect to taie age of frond.

4.2.3 Potassium

The analytical data revealed marlced variation in

tiie amount of leaf potassium with reference to the, ran3t of

palra fronds. First frond registered maximum content of
leaf potassiuin (2.13%) while the 33ra registered minimum

(0.82%). 1?he leaf potassixam varied appreciably with

respect to different frond position except that of,9th and
17th fronds which however, were on par. Figv2*3 gives a

graphical representation of the deminishihg trend of

potassium v4th reference to the ranlc of ,iiie frond.
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4.2*4 • Oalciiara'' '' '

daita on calcium content in the leaf revealed
• • • • • •' - • ......

that there ±s significant influence of frond position on

:the concentration of .tiiis. nutrient. With Mvancing age of

the fronds the Gaiciiam content increases from 0,37 per cent

in the first frond to 0,51 per cent in the 33rd frond.

Eventhough the calcium content in l^e leaf increased with

the age of the frond the increase was not statistically

appreciable among Ist, 9-ai, 17th and 25th fronds. Pig.2.4

shows the level of leaf calcium with reference to the rank

of the frond.'

4.2.5 Magnesium

• ITnlike the variation in leaf calcium content the

variation in the leaf niagnesi\afn significantly decreased

with the rank of the frond. The lst» 9th;ahd 17th leaves

were on par and statistically superior to 25th and 33rd

fronds. .The 9-fch, 17th and 25th fronds were on par whereas

the 17th, 25th and 33rd fronds also were on par and showed

no significant variation- in magnesium content. Fig.2*5

illus^ates the variation in leaf magnesitmi with reference

to the rank of the fronds.

4.2.6 Zine

It is evident from fable 3 that there is marked

difference in the amount of leaf zinc with the rank of the



2'S

20

I'S

I'.O

0-5

0

2-6

2-0

1'5

ZK 1-0 >

0-5 .

i
0 L

o-s

0-5

0-4

0-3

0'2

0-1

i

i

u.U

EFFECT OF AGE OF FRONDS OH

LEAF MUTRIENT CONCENTRATION

Fig.

Fig. 2.3

i
i

Fis.2.5

IS

10

8

-^uCpph) (S

4

2.

i

Fis.2.7

o-as

0-;20

0-16

0-10

0-05

0

0-G

0-5

G-4

0-5

0-2

0-1

100

80

60

Zn(p'^

go

0

I
i

i

Fis.g.S

Fig. 2 »-4-

i

i
I
i

Fig. 2,6

i

1 9 17 ^5 UZ (Aaf. or FbON^sJ

i

m..



45

frond, the first frond showed 95,61 ppm of leaf sine

whicii drastipaliy droppjed to 15.95, ppm in the 33rd frond.

The first frond showed significant superiority to the

older leaves, She 9th frond ranked second in zinc content.

Hpw^yer from the l?th frond to, 33rd frond the leaf coneen-

ttation of sine was statistically on par. Pig.2.5 illustrates

the level of leaf sine with.reference tp the different ranks

of -^e oil palm fronds,

4,2.7 Copper

As in the case of sine, ttie copper content of

leaf varied Gonsiderai)ly from il,66 ppm in the 1st frond

to 3.18 ppm in 'the 33rd frond, ^e. 1st frond was on par

witii the 9th frond and auperior to the older on^s.

Similarly# in leaf copper content# the 9th frond was oh par

with the 17th,one and was superior to older ones, 17th,
. • -

25th and 33rd fronds did not vary significantly with

respect to leaf copper cont^t, Fig,2.7 represents the

gradient of leaf copper with the rank of the oil palm fronds.
j ' ' . , .

4.3 Correlation between leaf nutrient and soil nutrient
content in palms of different age groups

Simple correlatipn and linear regression were worked

out to assess the relationship between soil and leaf nutrient

contents for different age groups vis., 15, 13, 11, 9, 7
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and 3 years and for different nutrients vis,^ N, B, K,

, Sa, Mg, Zn and €u, •

4.3.1 Nitrogen

It may be observed from fable 4,i that si^ificant

positive correlation exists between leaf nitrogen and soil

nitrogen in all ti^ie age groups under investigation, fhe

highest correlation (91%) was noted in 11 year old palms

and lowest (68%) in p^ms of age nine years, fhe correlation

coefficient was significant at 1 per cent level in 15, 11^ 7

and 3 year old palms whereas the same was significant Only

at 5 per cent level in 13 and 9 year old palms.

She simple linear regression of soil nitrogen

and leaf nitrogen was found to be significant and positive

in all the age groups. In the 11 year old palms 82 per cent

of the variation in leaf N is explained by the regression

equation but it was only 45 per cent in nine year old palms=

4.3.2 Phosphorus

In the case of phosphorus its content in the soil

was found not to influence the leaf phosphorus content

considerably in 3* 11 and 15 year old palms. But soil

phosphorus and leaf phosphorus were found to be highly

correlated in 9, 7, 9 and 13 year old palms, The highest
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correlation, of'68 per cent was observed in •^.eveii' ye^

old palms.

$he simple linear regression of soil phosphor^s-

and leaf phosphorus was foimd to be significant and

positive in 7, 9 and 13 yaar <3ld palms. Forty seven.

per cent ©f the variation in leaf phosphorus is esjplained

by the regression equation•

4,3/3 Potassiiam .

•fhe correlation values :(fable 4.3.:} revealar th©

significant influence of soil phosphorus on the Concentra

tion of -^e element #n -the leaves.on all ttoe age groups •

except the- youngest group investigated (3 year old),

Thirteen year old palms registered highest eosfrelation of

88 per cent but in three yeair ©id palms it Was only 44 per cent,

•ffiie simple linear regression of leaf potassitaia

and soil potassium was found to be positive and

significant tn ail age groups except the 3' year, old, In

13 year old palms tS per cent of the variation in leaf

potassiiam was found to be oh account of soil potassium as

e^^lained by the regression equation,

4,3»4

"Hie calcium content of leaf was seen significantly

correlated with soil calcium content in 7# 9, 13 and 15 year
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©id palms. But no smcK relationship existed in 3 an^

11 year old palms. The highest correlation (92%) was

observed in 9 year old palms and lowest (51%) in 3 year-

old palms.

The simple linear regression of leaf Ca and soil

Ca was found to be positive and significant in palms of

age 7, 9, 13 and 15 years. In 9 year old palms 85 per cent

of the variation in leaf calcium was found to be on

. account of soil calcit^m as explained by the regression

equation;

4.3,5 Magnesium

Table 4.5 showed significant positive correlation

between leaf magnesium and soil magnesivim in 7 and 13, year

old palms only, whereas the same was not significant in 3,

9, 11 and 15 year ©Id palms- The highest correlation (.81%)

was observed in 13 year old palms.

The simple linear regression of leaf magnesi^

and soil magnesium was found to i3e positive and significant

in 7 and 13 year old palms. Sixty five per cent of variation

in leaf magnesium on account of soil Mg is e^^lained by

the regression equation in 13 year did palms.
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4,3,6 Zinc

Among the micronutrients, the content of zinc

in the soil exerted a significant infliaenee on the leaf

sine contents only in palms of age groups 3 and 11 years.
The 3 year old palms registered highest correlation of

74 per cent.

The simple linear regression of soil 2n and leaf

Sn was found to be significant and positive in 3 and 11

yeajr old palms, in 3 yea^ old palms 56 per cent of the

varia-^on in leaf 2n was on account Of soil 2n as escplained
by the regression equation.

4.3,7 Copper

in the case of copper a significant correlation

(85%) exists only in 11 year Old palms. Moreover, corre
lation between soil and leaf copper 'cdatenfe was found

negative but insignificant in 15 year old palms.

,^he simple linear regression of soil and leaf
copper was found to be positive and significant in 11 year

old palms where 73 per cent of the variation in leaf Cu is

ejiplained by the regression equation.
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^able 4.J. Regiression of leaf nitrogen ^n soil nitrogen in eaifferent
age groups

Age of'
palms Equation ,3?est of

signifi
cance.

Goefficient of
determination

(sr^50

--i • • •

Gorrelation
coefficient

(r)

15 • f-
.ss 1,8907 ^ Ov0O23 m. • 18,6789 65' ' 0,8070^*

,, 13- y
SS' 1,0245 i- 0iOO82 X 8.9172 • 47 0.6866*

11 F 1^0245 4'. 0,0082 M •• 46,1974 •82 0,9067**

9 . y ss- ,1.S4S1 0.0040 • 8,4132 4S 0,6760*

7 y , ^ , 1,9091 + 0.0030 ss.- 21,2776 i6S • 0,8248**

• 3 y 1.5626 4- 0,0083 X 15,4796 60 0.7794**

* Significant at 5 per cent leWl
** Significant at 1 per cent level

cn
o
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Table 4.2 ilegression of leaf phosphortas on soil phosphorms in different
age ©f palms

Equation Test, of Coefficient Cprrela-
significanee determina- tion

tion coeffi

cient
Cr)

(r^%)

15 y «• 0.1460 ^ 0.0001 M 0.6564 6, ' 0^2482

13: •• • y: = 15,# 0.0001 X 7-.9656, 44 0.6659*

li : • -T == 0,1329 -¥ 0.OOQ3 3£ 0.8i5S 7 0.2746

: .' .9 •• T ~ 0.1187 4 0.0007 X 6.0229 37 ^ 0.6131*

. .' • y = 0.0895 4- 0.0015 X 9.9019 47 0.6863«f

. • .3- y = 0.1073 + 0,0005 X 3.3397 25 0.5004

* Significant at 5 per cent leVel

CTl
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Table 4.3 Regression of leaf potassium on soil potassixim in different
age of palms

No.of

palms
Regression equation Test of

significance
Coefficient
of deterxni-
nation

iA)

Correlation

coefficient
(r)

15 ' Y = 0.9452 0.0021 X 11,6774 53 0.7340**

13 ' y = 0.7287 -i- 0.0029 X 35;8241 78 0.8842**

11 0.7599 + 0.0051 X 27.2570 73 . 0.8552**

9 y = 1.0569 4- 0.0032 X il.9774 . 54 0.7382**

7 y == i.0366 0.0035 X 17.3695 , . 63, 0.7966**

•3 y a. 1.0575
/

0.0027 X • 2.4111. ;• 19 0,i4G8

** Significant at 1 per cent level

oi
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Sable 4.4 Eegression of leaf calci'um on soil calcium in different age groups

Age of
palms

Regression equation

1

Ttest of
significance

Coefficient
of detezini-
nation

Correlation

coefficient

15 Y s; 0.3555 4* 0.0006 X 15.7252 61 0.7818**

13 y e= 0.2488 0,0022 Jt 14.6599" • 59 0.7710**

11 y — 0.3679 0,0002 3E 4.5804 31 0.5605

9 y = •^0,0383 + 0,0055 X 57.7295 85 0.9232**

7 y s • 0.3007 0.0004 X 9.6819 49 0.7014*

3 y =5 G,3028 + 0.0003 X 3.5518 26 0,5119

* Significant at 5 per cent level

** Significant at 1 per cent level

cn
CO
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TablG 4,5 Regression of leaf magnesiiim on soil magnesiijm in different age groups

Age of
palms

15

13

11

9

7

3

Regression equation

y ® 0.3094 0,0004 x

y = 0.2837 + 0.0008 x

y = 0.0549 -f 0.0003 x

y » 0.3333 -t- 0*0043 x

y « 0.2162 -f- 0.002^^ X

y = 0.3457 4- 0,0007 s

5?est of €oeffieient
significance ©f determina-

(A)

2.6730

18.9676

1.2426

4.5099

12.8912

4.3473

21

65

11

31

56

30

** Significant at 1 per cent level

Correlation
coefficient

<r)

0.4593

0.8087**

0»3325

0.5575

0.7504**

0.5505

CA
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?able 4,6 feegression of leaf sine on soil zinc in differenl: age groups

Age of
palms

Regression egaation ®8St of

signifieanee
Coefficient
of determi-
nation

(r%>

Correlation

coefficient
<r)

15 Y « 6.. 2;984' 6.359:5 K 3:.,3a2t • .24, . 0.4994

13 y » 13*1441 + 2.5194 5£ 2,5758 20 0.4526

11 y = 7.6578 ^ 33.2541 X 9.2815 48 0.6938*

9. • • ' . • y « 19*4604 ^ 2.4085 X - ' 1.0175 9 0.3039

7 y « 20^6125 -f 3.1453 K 0.9233 8 0.2907

3 y « 9.3120 23.3546 3C 12.7345 56 0.7484**

* Signifieant. at S per cent level

** Significant at i per cent level

CJI

cn



^Eafele 4»7 Regression of leaf copper on soil copper in different age groups

Age of
palms Regressibii" equation'

Test of
significance

Cpefficient
, of determi.- '
nation

(A>

Correlation
coefficient,

(r)

15 Y « 4*0184 - 0,©3.46 X 0.0001 o»mi -.O.0O34

13 y = 3,8529 -fr 0.5998 X 0.3029 2 0.1715 :

11 y = -0.3195 'f-17.0759 X 27.4484 73 0.8561'^*

9 y « 3.8963 -F 3.3801 X 3.4S98 25 0.5070

7 y = 4.7417 + 1^9162 x 0.4839 4 0.2148

.3' y = 4.1139 + 4.5730 x 2.0387 16 0.4115

** Significant at 1 per cent level

cn

a:
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4.4 Gorrelation between leaf nutrients in different
frond position and the soil nutrient content

in order to assess the suitability of sasapling

the 17th frond as an index of the nutrient status of the

plant# correlation studies were cairried out between the

contettt of different nutrients in the soil and in the leaves

with Irefexrence to different frdridS position^; The correlation

coefficients for different nutrient elements and different

frond positions aare presented in ^Pable 5.

In the .case ©f nitrogen, among-the'correlation

: coefficients •Obtained for' five leaf: positions, a- positive

and significant relationship |r = 0,82S3) could Ise established

Only in. the 17th frond, With regard to phosphorus# even though

there was positive eorrelation between soil and leaf

concentration in t^e 9th# 17th# 25th# and 33rd fronds# none

of them was found statistically significant. ?ihe correlation

coefficient for pbtassium was found to be significant at

1 per cent level (0.7152) in the 17th frond,

,ihe relationship of ^e soil and leaf calciuro

content was significant in the lst> 9th# and 17th leaf

positions. Xn •^e ease of Mg the correlation coefficient

was maxinaum (0*7503) and significant in the i7th frond closely

followed by the 33rd frond (0.7306) . In the case of liie
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Tsi^le S-*3' Megressipm of soil pptassl
the soil palm

uiQ on leaf pptassitim in different frondg ©f

ilo.oS the
lesf

•-Regres-sion- '©qu-ation
Test of

sigBifi-
eance

Coefficient of
(Setermination

t3^%}

CJorrelation
coefficient

<r)

1 Y as 2,0735 -k Q*0008 ^ 0.1556 ' t 0.1236

P y » 0.7308 + 0,0094 x 8,9479 47 • 0.68714

: ^ ' y « 1.0366 0.0035 x 17.3695 63- 0.7966**

25 y « : 0«.9|Q6 * O^OOis x 0.989f 0v3000

33 y « 0.8711 r 0.0007 k 0.0744 0.7 •0.0854

* Signiflcan-fc at S per cent level
** signifiGant at 1 per cent level

CO

o
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Table 5^4 calcXmi on leaf calcii® in different fronds of the

No.of .^e
leaf • Regression .equation. 3?6tal of

signifi
cance

•Coefficient
of deterini-
nation

Cr%

Correlation
coefficient

(r)

1 ... » 0.2562 + 0.0004 K 11.6168 53 0*7330**

9 Y = 0.2890 ^ 0.0004 X 7.7856 43 0.^615*

17 Y = 0.3007 + 0.0004 X 9.6819 49 0.7013*

25 Y « 0.3535 0.0003 3£ 2.4241 " ^19 ; 0.4417

33... •Y\ « 0.4002 'h 0.0004 X 3,3014 - •' '24 •- 0.4980

* Significant at 5 per cent level

Significant at 1 per cent level

OD



Sable 5.5 Regression of soil magnesimi on leaf magnesixam in different fronds of the oil palm

No.of the
leaf

Regression equation Test of
signifi
cance

Goefficient of
determination

(rSsy

Correlation
coefficient

(r): • •

1 y = 0,6803 - 0.0013 S£ • 2,0656. • 17 0.4136

•9 F « Ga4704 -I- 0,0003 x 0.2503 2 0.1562 .

17 y = 0.2162 0»0022 3C 12.8912 56 " ; • 0.7503'*^

25 y « 0.2892 ^ 0.0013 K 1.6711 14 0.3782

33 y « Op 1700 + 0.0019 3£ 11.4541' 53 0.7306**
. 1

Significant at 1 per cent level

CJD



Tabie 5.6 Regression of soil zinc on leaf zinc in differenfe fronds of the oil palm

Leaf Mo. Regression equation

1 ¥ ss. 105.; 8236 13.QS57

9 7 -SS • 75.1930 - 15.0339 X

17 y SS' 20,6125 t , 3.1463 X

25 •• y ss 21.7965 2.8802 K

33 y • 13.9318 2.5873 X

1?es-b of
signi-
fieance

0.2731

2.7212

0.9233

'3,4285

2.2313

'Cbefficien't'
of deterrai^
nation

2:

21

8

25

IS

Correlation
coefficient

(r)

G.1627

0.4624

0w2906

0.5052

0.4270

00
CO
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Table 5.7 Regression of soil copper on leaf copper in different fronds of tiie oil palm

Ko.of the
leaf

Regression equation •Test, of •
signifi^.
eanee

Coefficient of
determination

(r%)

Correlation
• .coefficient

(r)

i Y == 9.6921 ¥ 7.5315 X 0.6274 . ;5 0^ 2428

9 " Y ?= 6.3532 - 0.3938 x 0.006G 0.06 0.0244

17 y ~ 4.7281 + 1.9271 x 0.4994 4 " • 0.2179

25 Y = 3.8031 ^ ©•©757 x 0.0007 0.007 0.0264

33 y = 3.9237 ^ ^8244 K 0.6627 6 • 0.1624

C7D
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ifliey© nuferiefilis iZm. and ©u) positive e©nrelati©G could

he obtained in l^e 17th' fsrond*- tout ttie values were not

signifieaiit, ' ' ^ .

4.5 ©©rrelation between yield" and plant nutrients'-

.F^esh .ifxHit Bun<^ yield, ©f 24 palms and the eo^rea-^

ponding leaf nutrients cont^t are presented in fable 6,

Correlation Goeffieients w#re worlcad out between leaf lautrients

stattis and yield and 1:iie results are presented in fable 7.

The data .reveal -that; the correlations of yield

with leaf M Cr Oi&Sia) and M |r s Q.65$3) were highly

significant and positive..' P was found to be correlated'

with yield only at iO per cent, level of signifieancs, ,$<eaf'

6a and Mg were' found -to have no correlation"with yield,

ise^ nutrients' among lii^s'elves' 'were f ound to be correlated..

Nitrogen content of the -leaf, was' po'sitively correlated

to l^e content of F, K and €ao "fceaf Mg was found to have

'a, negative influence ©n all other nutrients (leaf M,

r .-.0.4359? leaf .1?# r « -Q»4l58 and leaf .Ca, r ® '

and also wi-lh yield. ' - ' •

4.§*"1 ' .Path .coefficient analysis

•path- coefficient, analyais- was u3ed to partition •'

the correlation coefficients of nutrient coneentration of
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leaf tissue into direct and indirect effects^

residual effect in this stud;^ wad computed to be 0.576,

fhe results of the f>ath analy^s are given in liable 8,

®ie direct and indirect effects of N, P, ,K<, Ga and Mg on

yield were estimatedi, The maximum direct effect was

Observed fbr leaf » (53%) followed by leaf i?; (52|S) aiid leaf

Mg (35%) , 5?he direct effects of P arid Ca were only 2 and

Spper .cent respec^vely, the correlation between leaf N

and yield was 66 per cent of which 53 per cent ±s the direct

effect and remaining 13 per cent ^ the indirect effect of
leaf N via leaf E, K^, €a and Kg. "J^he maximum iiidirect

effect x-j-as from leaf K (25%). The indirect effects via

leaf P and leaf Ga were 1 and, 2 per cent respectively while

there was 15 per csnt-reduction in the amount of•correlation,

through the negative indirect effect of Mg. Though i^e

correlation between l^af P and yield was observed as

4G per cent, its direct effect was only 2 per' cent.- So this

correlation is the s^am total effect of the indirect effects

via other nutrients especially leaf K (25%) leaf K (15%),

The influence of leaf P via leaf Mg was hegative accounting

for about 5 per cent reduction. Of the 65 per cent correla

tion between leaf K and yield, 52 per cent was direct effect

of leaf K and .remaining 13 per cent ^ the indirect i•fvim!

other nutrientis especially leaf W (26%), Here ^out 15 per cent
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\|o-/
reduction in the correlation is accounted^by the negative
indirect effect via leaf Mg. 1?he correlation between

leaf Ga and yield was 24 per cent while its direct effect

was only 5 per cent. This correlation is the result of

positive indirect effects via N (19%)t F (1%), K (15%) and

negative indirect effect via Mg (17%). The correlation

between leaf Mg and yield was very small and negative (12%)

while its direct effect was 35 per eeht. So this significant

reduction in correlation is due to its negative indirect

effects via leaf P, ic and ^a especially via leaf N (23%)

and leaf K (21%). ISie direct and indirect influences of

leaf nutrients contributed to 43 per c?ent in the yield

Of the palm.



TMe 60 Presh fruit bBnch yield and the corjresponding leaf nutsrients content

SI.Mo.
¥ield 'Ikg)^

. -fresh fruit ..
hmieh.

m W •P ~ K 4%) • • • • €?a m). Mg (%^

i. '2 • 4' • 5' 6 . 7

1 11.0 :v2«4402 . ..0.14S- 0.84 "Oi402& • 0.5198

, 2 26,0 2.4402 i.m ' ^.0^.6524 0^3850

3 T.0 2.3226 . 0.12s 1.12 :0.2128 ,• 0.5468'.

4 9B,,0 2,5578 • 0';l45 • l.;52' 0^3082 . 0.4734

5 23o 0 ' 2..4402 ^0.135 • 0,96 0.4158 0«4318

, ,6 16.0 2.3814' 0.12:5 1.20 0.3626 . 0.3726

• r . 10»0 ' -2.4402'-". •\0.435 •1^24 ^ 0.4332 0.3624

8 '-56.0,, 2,c441&
i .

• •;0il45. 1.36 0.4468 0^3850

9 39=0 0 •2»f402: ;0.140 , 1..24' ' ' • • 0*4635 0^4276 •

10 ••• 42.5- •2.4402 0,145 "••"1.52 " 0.6524 0-^3690^
%1 • - 23.0 . . . 2.5576 •• . 0,145 l,i:28 • 0.5874- 0.3716

12 17oS 2.4402 0.140 1.28 0^4152 - 0^4228
OD
CO
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Table 7. Gcjrrslatlon between yield and different, leaf nutrients

EE P K. ' ,Ca Mg

Yield 0.6618** 0.3988 0.6533** 0,2S87 -0,1241

H 0.4726* 0.4887* 0,3627 -0.4359*

p 0.2946 0.4561* -0.1485

K 0^2981 -0,4158*

€a -0.4856*

Mg

♦ Significant at S per cent level

** Significant at 1 per cent level

-n2
O



mie B. WBm analysis - Mrecfc aiid, indirecl: infltience ©f leaf nutrients on -yielS

. W'.'::: ' fe-. . , . Mg Total :r\

•E' . 0.5326 Owllll 0.0186; '• / -0„ 153^2.
P- 0«25a;T •• 'wms5 ' • ;;©:.:0234-- • -.p,«.05^2- ,0,3968 • '
m 0.2603 0.0070 0o5169 0,0153 ; ~0»O46J 04 6533*-*

Ca • 0;.1S32 ' 0».0ip8 0:.1541 0.0513 : -O.i707 0.2387

Mg -0.232:2:: • -wO-.-ooS'S',: ; •-0.23.49: -0.0249 0.3514 -0:.3;241

Besidme «. Q»S76 : ,

Wnderlined figures, ace the direct: effects.

•v2
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DiaCUSSlOH

pjfesftnt stu% taken up wii^ a view ts ,

assessing the fertility stetus ©f th@ ©il palm growimg

aoila of Kerala asiS the autri^nfe content 4b tli.e l@ai ©f

palm® of different @g® froupa, fhe correlation between

nutrient sontesits of leaf an^ soil eni the contribution of

eacli autrlait. towes-da yield liave also beers, studied, 2t.

Is hoped that the results of the present investigatioa may

he helpful in carrying ©ut furtliey Bfeudies to work &ut ©

better £-@sr,tilisejf ^anagemanfe for €>41 palm in Kerala*

Another aim of 'the .study vas to verify th^ ®w|.feabil.l%' ©t

the 4ria©x leaf already ©^teblish®a by l.K.H.O, ' Sh@ salietit

fin^iogs .of the stu^y are discruss«A in the, light of the

avaii.a|>l,© li.tsraitut'®^

S,1 Effect of ©f palms en cmcentraM^n &t liu-teieats
in leaf

Several iKvestig»ti©i5S haVe foa®ii cajriri©^ ©lat to •

fisia out eorrelstioa if any %ib sg® of palms ®.n«a

BUtrieat concentration in th@ 17tli .froiid ^ieh 4s c©a»idejr©^

as tile ifjde3£. leaf#
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^out^'tkt: wirnM^ imm 2#©i esat

is03 -^em ©Id p®3®e -to p®r cent in 15 F®®r qM pete®»

St i« nmn the a^csease WiS® progressive witft e^essln®

.».§©,« to i«!S£ -li %?itli i»cir«saaiifig eg© ef pBlfm

mBf ta@ isttrifetttea. t©- ths lfs©f®as«a 4mmd, of thm mlmmnt

femcbing, &B psim passe® from th® to tiie

'feiineliiiif l©4i bOBChifif- frcm 4t1i j&m

mmtm) • .mg: (1968) hm raportesi that nltsmgm

^imlnlahm witii s^esiciaf B&dhj C1.96S) liss

•ah©¥?s tliet Xmi i "iiisiaiah©.® ia «' lii^ear wey sbmit-

©i»©21 .par ceftt, for m&tf usil'fc iRCsa©s« ia tJs@' af# ©f th© p&lm*,

tts.® 3e-©m3lts «Ajt8ln«iS, ia tlae gsreseat ©tn-iS^f ceirifofeerat© tl»@^

atssva ririaiftfiS by shQwifif a- €ecre®se ©t @»03 p@4r e«Bt ic$

lasf ^ cc>»t€Et mi% iacr^a3«^ in. tto® ©f palcsa*

fl»# lii§he©t. ffl.i.tf©g#s e©R.it«iiitt Im th@ leaTO® of

.-'S ye«5r ©:i€ pffiims a® cosap^ir-^a-th® ,p-«l®3 of tJi# oth©r ag«

•Hiraug® .peist® to sie«€ f©r an. m'mmm suppif ©f witrogsn

•fc© tl'i"® 'p^ra 'for ®s.t:;til3iisl"iiiig feeaXtfaf m# to p:g'«p-sf<®

te the lsij»aiing pli^sfe fcliioii starts fjF^ th® 4th

.-©iiwerd®,. m the pm^mt «t4i% s .»\ia#&ii •4eca3>,®

isi tstst C5©©t®nt; ia tije 7 Ya«r ©i-^- pai®#.
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there wae 'H© siQsiifieaat Vfisriation iu mm tkitmgmn

gimtiesa.lJ this perie^a#, ?his is & fus^thsr inaicj®:ti«

of the hifli <3arosn€ for' nitrG^eo in tfee eajrlier gro'w^

period' of -^e palm., Probabiy some portion, of n4tirogsn

•ia th# l®-mm feav© ^@a. iisoMlisssia. for ti®sti©'btjS3.^iag

a»a sfereagthening ©f •^o%& palm ^ prepare Its.elf fcsr

iftcreaae^ pro^uctioa in the, ceisStig y@ar@-» ®i@

&3tw«eo- •©!-© 3rd' tth year laigli-t fee coosider^^ eriticsal

in tb@ Iif© ©f the paim.

t#t%y ©na cent 0t th® iir€s*.i^feiois in. l^af

ait;rc.fea .As a^ttribiitod to &gm ot paiis«» i^sta ©n

vsrietioft in levels ©£ leaf ai^og®B with aavaneiiig sg® •^s«

.f:i.tte4 i» a arj^ is .presentsd ia

.S«l#2 Fh©spJ5©ims.

In Ml® cm^ ©f phBsphorus a rewirs® "isfas

laoticed* .fh® F eoistsn-t; isi .leaves- ©£ th.® frond

f.O'SBa be tbt@ high©^^t .C0»15^) In the IS feer old palma

,%fliile, tiie 3 f«©r 6i€ pelEss s©iitalne€ ©uly ta^.e |©¥@st

•fe^eantef® XO^lBlK 'Itia incraaa® in phospaoriaa eouterxt in

wilh advatieiag age w&b l.i.Ji.«8r# fosjitiir®

•slgBifl.caat (r m O*830)« ^ Bet^i«en., -tHi© grmpss ©f 11 ass.^-
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13' a©- «igiilfics8t diif«BE©B^ ia P cont%nt4

iii0w«ver thm®- tiss mtm^y im^mssm in mmtemt &&m. 3 -t©

f f i®^ei w«» f(C^isisd • isfw^ut

©.002 p&£: mm fojf alrerjf .ye«E* At the ioefftaae ' • -

««s- by 0lmut O#0@li' pm sent feir' tl96S|«. . .

"Kewev®?? 'fie- aid nist g®t a eos^i^-teist toad im mm $mcrmsm

nw el&mm wltli &€¥®i3tci«ig a§0- ©f 'sisiias, 'm C0am ©i' me

l.fiimstigsisi©ii nt JNte©: tJi.® F eeaa:t©nt wm iimm4. i®

«fe, ig'si#!.? i3.96©> oisd -^eeh

#ia© fousii similar tir^iidyi in l«ef f> of palm,
/ • ' " - s

tiow«V€!jr# tsUi ii97$} i«. ©f -a® a© .cenMst^rit patt«im

ia ©vifieat bet««sti l©sf ^hoepti.«s;ij.#i' cpstsnt- «n<l a®# .^®

pairs.».. we.s « •#.©6rIiK# of i«af F »dv©iieirag «g« of

Sn" comat©?,. seii# #f' t^s-fe -

19f^3» ®[3® -iteoiriifi' siaf^»fe Isbsejs^ o£ m

'm&mlm pmt&rn in the P ^i^rnmnt 'Mtli Mmimmmm

t# lit®' .fife of ©ti palmii.,. "nisf fe®

ISO th© ^©ir^iag eoM ^t«yesiiiii0

iu ©it p^tm pl^tmmom*^ e«a4t# fpiS) opiaea

P' ip 1^© pi^t ©iJL. fiilp •oaitiyatieii - i%

#|,etys m. i^Qst0ti% jrele in tha grip»t3i anfl yi«l^; ©f oil

p3,iiBt4itl©KS* Aqeo^aiis^ t© Salisi W hm m sr©l^' tn

iam pXmnt mstsihotlm la •feun* 4® a fwncfeias»_©f ireglotsmi

•differeness, la 3,igltt ©f lO^® ^aid fissains®, it i»
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'&X•vl\ '\fei

•^'c\76t:s„
^^\.^V, .„. Si

'mm'
tliat unifom i;^#iidl® sm nm& b® ©sgsectad, vofid

wide# -refeffeace to- tii@ F eoRtefSt in. oil pato 1 eaves^

^Tn:® present investigation he® ©gtaMished iJiat

thsre "fe^as sigRificant iseraase in P c^ataet of ©ii palm

iea^^s Mitli iu&mm®. .in ©ge# eiglit. ^©r ^st ©f Mne

'ir^jristio^ i» ieaf W is ett^ifemteii to tiae iufltjsisce -cjf sge

•of -Hottfevesv thi® sti|>|>ly o.f the to- palffl

@sp^«|.©|,lf ia 'tlia earlier iif© Bpsa- ef tlie .lalits easaistet te

^Qfl^etede Sliis- -pQifst i,s furth.er' supitorteS by ,th€5 £m%

th®t pels® of ©ge fr©«ps frc® 3 to 9 year© had sobsteffitlelly

lesa, phosphojma eontent than ol«3©r paiir<s„ Frob^Iy '

youKf^r paliTis Mgtot 'have racaiiveS littie ,jjb3@ph®^iiSr

eifehsr native ©r appli®a,

S»is»3 'Potassiisi.

•^1® potasBim coistent of the in S'^e iadest

froH^ gave a decfeasing treu^ wittt an increes® inihe «ge

oi til© p3lEE5®« fUe- lissves of the tfer@© yeer 0M taiias^ tJs©

yauugest age group invastigatsd eoateiaad. the liighesfe

peji'^erstage of ©otassiym il^$Q%) ^<3 it deeressM cosslstsntly

•with age fiviag a minimum of 1,13 per esat in tbe ol«leat

palms 'CIS years) <. ttha deciiee was si^pificent siisS the
i

present s^udy reveals peteasim SQnt^nt. j

leaf declines steadily Mth iBcreasiiig ege* *Rim rate of
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7.

ijuficfe immBttmnf, aad s®a© ©i

im ®© ,will t© b© Xa

%lje iifkt; @i it laay t*e conelufei a Btm&f

mpplw o£ .potrnmi'm. a ftiflisr €©.#©-aiiiafe fe# ®si©

t© 'til® pa^iis- mi%m it a%taiB.@ full fesa^inf eagaeiteyis

lfe@ .coBtsibattee ©f «g©- ©f -ijiaifaa tews^rfis

la 1# ^ tmm ©f gi par

"lalik© aitir©f@ft aai thm aslcin® mntmt

©f issues 4» fell# M&mm Smud aa imcm'mimg tr@ii€l»

A msifiiiwiii- of 0-*Sf per' ee»fe €i3: tus iti leaf fsoa

is f©sir «ild paimu mmmm •Si®, aiiciaii® ^alw©- 0#S.t jper mmt.

wm :E©%icea in -3 f«®K' ©M ^alsi.«.* Celeim i@ 11©% # '©©Mle

®lm\mt.. sn# is- <5©ii©®ats*a%@€: aaioly i» m&

m u^%* .In mlM©m ©la &mpw tfe# minimi eotiteafe

iricif©a.sas' as 15^©# &pp£mm.0hm ©si- -isatiiffit^.. |i«

m%® plant- §mm mom en^ m^cimk i© aeF^jSitscI In mm"

iiiisai.© isw^lie# so ai© ismm w&sk <9t tise «^|.|s get

@t£esg«b0i?e#.fe feis wA^m fee liie mmmmn

eofttaiR asf# eai®iaia« ^mm wmB m imm'^m® ©f 0«©.t5 pm e@tit
/

is ©a mn%mt pm tiuit tee^eas© In age ss s^es &« tftsi:

^t'esmt: st.m43r«- ffei'S ©fes@rv©t:l©n 4:S ®ipf;Oir%s€ hy ttse

mi ©aa ft»®0haoai"SB- iWlfl ofetaised ieetesse-
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'Of OiOJ to 0,012 per cssit 4ti ti'i® €© coRteiit wltli m

incm&m In @ge ©f tli# ,p©lm, Eesalta t© ^e-

eoKlirw found tef- fisehf (3.965)^ % Sg®^ Mmel.-il9fM

and Foster and Chang •(1-976K- Bech^r (1965) h©® reported

a decrease of O..O0S per cent £ojr tinlt inoi'Qsae in age of

the .gjalms^ This d@vietioa' cera be attributed osiy to

z&glQn&l enS- sgro-Gliroatlc differences^ Ib tihs presents

tite coatributt^^ji of imeireasijs^g' ag@ te c^nteiate

ia til© iBd®5£ Iea£ mg 30 .p®r

S#l,i.5 Hagnesitt®

Stia Mg -Qontent ©f tl^e leaves a:#ere«sed witli

inerease in agQ» v©Iti@E varied fsaa 0,4'9 |>ar e«nt; in

3 yesr ©Id palms^ to 0#.35 p©r cmt In the- fift«n jmBs:

old palm®. In Meat Afri^ea, Bpclif Cl96#> •«otic©«l a simlisr

•fereBfl 4s tfei©-Mg cofi'teiit; in pi,l p.alfa il©a;f« ®te stoSy

^^Gseatly carried out gave ©• ^actea®® ©f ©^@12 |j®r caafe in

H0 m&t&nt. for mit. iaer©a®e la ege* %'h®rea3 th© v«lw

obt^inm foy B^cht Ci965) waa 9,014 per cent, ^ general

^©cliB® iii imi Hg contBiit in -oil palm Irnvmst iJitM iocreas©

•Aia Bg&a was obs@j:v@(3 by sevss'sl ©tii-'©r workcsy;© alat©

Clg Slow fee, 1968# San,- 'Foster end Ghmng.^ m7$

meeht aiid Beasachasaraia.#. 1977). fh® <joi3fet4feutloa of

ag©- tov^sraa Mg cont&at o£ leaf was fouRa to h« 34 per c&nu
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•W® hw® alr©e% men ttiafe Q& cont&n% we®

iacreasdsig witfi age of p©im« ^ Leaf Mg fcll«r«?s t!i@ opposite

•conmm.^ Ms- is seea gensss-ally^ s aatafosjisRs is

in the stuay Since a. cstiosi# hmlmm %m

. t© hm estafellsi-ied 4a mtj plmt system, tit# inereaa® in ©n®

eatior^ msf be accmpeiaied by ® a®eraa,s® Ir anotii©# mtim*

TMa pilG^sipl® ^vMrnmif eccewots for mm MmmBam in_ l&mi

Mg content rni iEcrease in Ca contsut adv^nciag ag®

©f tlie paJLiBo

5*1.® Hteofsutrieut® (Sss ant Cu)

Tile highest ,ginc ^mceatratissi (25.2 ppm) was

iw»tie#^ Iri 3 ©l,d paMs# wiiiie' th© iowest eoatesa'te of

t.S'gipiB %-m^ noitl-C&S. to -th® ies^ea &i tli# gzoxtp

its Y«arsi) ©f palms, there wa® ^ ieGjp©a.s# 4tt, tn® cowtent

of ttii® -viith increasing agss eoiitrifeutioii of eg©

toi9a3r€a tha 're^aiictioiJ in sine of qII p&Im- -v®» foiind

to be 34 p@ir cent,

H©w®v@r# the coppm cosstent showeca @a«cire®siftg

tjj'ena x^lth IncreejiiBf aga of the pairs, tliosfh €nm deeireaae '

Mss not siginifjics.nt« • eop^ser eoatent.. i® p-aim ieaves •'

varied frcia 6*31 ppm ir. fh© thr®© year lalcl paiifis-t© 4«10
\

in the IS yeair old Sine® fio litEara%ttir« r«i '̂ar<3ing
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atudiea c©ndiict®d &n oil eouid be

located a cempsri^on ars<S aiiseusaion ©« tb.e valu®» pma^ntlf

. ©bteineii Is not posaibie,

SoS h^Bi. si}.a''feuri.ty apd nutjriei5% eon<2«tra%ioii

Ab ®ttei5\pt has b©ei» mad® to iitiady ttia- ijutrleat.

omc^ntx&tlm io ieavea of ©11 palm reference to

m® mtik of tJi® froKi analysing 1st, 9tto, 11th, 2Sth an#

'3-3M f£CIISd8,«

leaf nitsGgm cont&m -vas notice^, in

tdae flr^t fronti whereas it© ceateist was least- in the 33rd

fronds t^© VBlms being 2#4 per cent sis4 l«-8 per e^nt

rifespect,i'S'©ly, ^n©s® was no significant vaeistioe eraong the

1st, 9th, and i7fcla-"gg®naii tii@y vfa«re ©ji par, lfhe nittogm

contmnt of -these groups %-sBg® £@r #u;^@rlor 2Bth -and

3Sr<3 froBdaa

An "Wia eas^ of l@af sltregen# content of th#

1st fjrossd was (Q. 2-98714) while 33sra froiaS had

ta© sninimiaja P coiste?ita P s©n.tent <3eGJteaised brogi'eeslvely

•lieaa m& first to 17th £^©nda» mere imst no- leant

v^lation In P contea-fe bst^'e®»''the 17tai fxond ana SS-tlnf;"

ffond.
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Potaeaium sis© was mestlmuiB (2,13%) in the first

froRd wU'3tem it was in the 33rd frond,-

®ie and itth fsopd did pot vsjjy significsfiti;^-,

fcl, p and Ki C© was foun# to iiicrss.se witii

iacre^s© la age of frcmd.* the lalnlmam velu© waa re@©r€ea

ir. «ie,first fsrona Ce-.37^) %?hil© the value fo^ the 33rd

frona was highest C0,S1^K wm& a# .aignificen^

.difference In Ca content between the lat ^2$im fronda,.
•though tliere tees a •fsrogres.tive increase with sfivencemsnt

is ege»

I

Sveathowjh the Kg co«t©nt 3how®a a, decressiiig trenS

tlier® fto .regularity" in its variation with the

increasing &g& ©f fron^ag, "Ehe ^ontoat of the firat

• ftcn& was laaMifa^ (9#13%) t^liil© it was' iiKiBimxiis CO*36113

io th© 33ra frond. The Ist, 9th and 17th fro»as wr©

atetistl.cally supariojr i® Kg content to th© 2Sth an^ 33r€

froiids. . . •

Both the Riie^cnutrier.ts Zn ©nS ?:ta showed a decrsa^iog

trend with erSiraneiEg sge of froads,. . ®i© siae csBtent in tha

1st tz^n& was 95.62 .ppro whereas its coate&t isi the 33rd

froai mm th© lowest Cl5-.,9i pgsa), fhe 1st «ii« 9th trends

%?®re superior in aloe eontent cs«iip®re^ to older fronia®*
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c€^©er -mntmt vm notiice€ isi first grond

Cil#67 ppm) ai^d th© Mnimum val«© (3,1® ppa) was BOticad

in 33rd froad.» Her® also, the fitsfc and 9th fronds

contained © gr©©%©r amount of copper tlie older froeas

did not very signififjantlF In its s©at©si%»

It-may hm noted Swcm th© yesulta ©£ th© |>ra@ont.

t^ie most o£ t3ie plant nutrients, sleerefseja xvith incresas®

in age of froads. ©aly celciiim sho%'»'efl th© opposite fere®^.

OsBerally most of the itioblie elements are traaslQcated to

physi©i©giGaily activ© aad growing .regions frem old^r leaves.

.:&« Key frondS; are ptat lap {2 each in mvesy month'} the

a®iti€9ssal requireaieut f©r ©leroe^its atte .is-artially leat

the soil reserve eosl partially fxora .older leaves.. 'CalGlxm

being a non itsobile eleiieafe in vieis of it toeing e stj:uct«r'®l

part of thei plant cell, has ne.tiJr.©li$^ showis e higher

witlj irierees.ii'af ©g© ©f 'the froBd# Sta,di©s coR(fiucte<3; by

seirerai scientists mppmt most ©f th© findings of the

p^eseat iitvestigati.oii« Scheidscker and Ps&V0t (2954) haw

foun,a that ageing of the Isaf sjesulta in their

of Mt> .P, K SRd enrichment of Simiiar tres^sSs .hav@ beea

r0gort®<3 iia miFOH ®nr»yi©l report (195©)*- BrO'SShart tl9SS.)

h®s- i©mi& thet imm ^.©ereaee i« K ©©ntent as th®

t^ie frciid iBCE-©©s®s. M@ hos also r@port®S that the jeati©-



84 :

fhe dsta givett in ®eble $. 'sSmilst .ptctmrm*

A^eosrain^ to SmiMe end Chepas it9m} •the nsiffsral ©i^ant

e©iit^»t i® on th© rials of t3ie iesf,. Ittrn^m
p^tt&wn of: 'igj Hg coij.teBt due to &§® 'Oi. froiaifts,

©fese^v«!d iij. tlie pjraafent stwdy i.® in coosohanc^, Mth

fijiiisigs' of Bjf^eahajpt (IfSS)^ R©i«|?©tii^ Ct97l) "tiaa obsefv^

a ^Ssciln® IB %ii@- Hg eoiiteiit with the- a^ajseiag' at* ©f th©

pBlras^p. Prevdt and M©jitji«l5rels©ii- Cl9:53) areported ^

ittcreas* lii- the €® Hg eoateat-- ag® md dkiminlshing

•trend In ^tlie 0®a© of I? ®na K»' ©is©' ^teserraa' Qn

increase -Ir. the^ isitrogea eontswfe firoisi 1st t©' 9th. i$af

« decrees® tiieir@after* Hi# qbsanr^tion e^cegt in the

e.^ae of .Mg holfi®- g©o5 ia res.p«ct 'of th« stu^ .gresefJtiS'

ttaS«»rtal£eB» .ft (i©el.ii5® is E e©»it©iit and: ii3«5r€f@s»'ia €«.'
o ' •

conteat mm •reported by^ Baehy, (l9©4>,. . . '

A•gsneral d^sclitae in -Zq. ©afl Ctt vitii sirailer •treisdls-

in ii, P̂ ms ;K wbs r@port«a -by-% and, Ten (1974) • l^hi® agr^s®*

«s© result ©btaiiB©{3 dusriag" th@ coiirse- of tfea prmsmt'

iBV«»tigatioa»,. 2t isisy be coneluded that the plant

mstrieat cesteat iii.th® oil p^lm Immss ftine-tion of

th« ttg® M froaSa,



85

.5,.S ©or^slati^ti leef
istitx4en% in pffiisag of ^i.££tst^m.1s, ^sonpB

€mwl^,t-in^ th® ^iindiia©© .©f literatisre siiggestipg
e sts-^isg eojrr&iati©n b©ti?a©!i KGtrim't status- of ssoil

p4si3t (I^^iOT?0na M Orgie^., 19B2? -Pre^ot end 2iller^. 19S8-I
linker aad Sifeoh, J959) m attempt was raada in the present

, inve®t:lgation t© eorreiat© the Biatri«ri% content of soil ^
that of the i?tli fr©E?3 ^jhleh la internationally-acespted-
as tile ioiSeje fmnd^ matterity atetus of tfe© pimt is m

a©terraiBi-ng faetor in raflectirsg the mineral composition
©f the soil iQchs mid Ollvkn, 1976} Foster aadl Siiang, 1977«)
ir^e^p^ctive of -^0 frend* He-nee it to fe©
Qat-8bllsh®d th® 3l7th.froBd prmvMeis a gmitatei#
a.a^®K of soil- fertility for peims ©f ail age®. ^SSterefor®'
the -pfesont st«4y isciuded correlation stscllss ©f 'tit©

•ccsfipositloB ©£ ^ffer-eat mtrient® la-'the 17th froaa ©f
P3l®s of ciif®ge gir©«ps with tii©_ eo«tent of feose.
@leasii.ts in iSm cerrespondlng soil, .

la til© «2©3^ of nitzo^&n, signifieaist soE^elati^u

fe-es «3t®bli3bed hBtvm&n the c©sit®s5t Xu -fch® 17^ fTOBd m€.
BQXl eoaceiitration is palras -of aii 39® -groiap#* a© linear

•re®refflsi©n. eqtiatioa fitted- witli soil agid. i«j data
©ttritoates 4S t© 82 -per c®nt fisf selatles^lnip hetmm. m& . -
co«t@ot of in tlie llm. £^om ma -tHe- cos^mBponrnny s©Al
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'SaAif (1031) liaa ir^pasr-tjod a si^fii-fieeuti isojeif®*' ,

•Xmttm ummm leaf u. md mil n.

i?h« l«iif c@jateis:t? of pti©spii®jra» «©# fo^sad to ^

sifaifieantiy ^«relat®€ that of soil M th® <ss«0
y \

Of % B 13 -eld p&tm -wherea# m eamia __

h® ©.©taMiabe^ in' >1^© ©ese of 3« 11 mn^. 1$ "^etm .©M

•sm® ©oirar©l«ti©» mm- hem by M©lle§*et^ Ci971) bet««:©n

a©4l F content aisa lav®!® of mia ©leRteist to- tltsuea, •

In: th® mm m K,. 'its eostefit In %%» im§ mm.

€©ici?@l0ted #lgnlfic3i&tly.. «^ith tfe® availeM® E.mils

in p&lms ©f 7 yaejr« «na alE^v©* ^iwllsr remit® wsire

r^oyts-a in Hel«2fsle fey mig§*eta (1071)*. mhS U.96S)

®a^ He4£- (l'98i3 els© iownd mrelatieasliip ®x©h«ageiBfc>l«
IC in mm »^4i and l@fii IC«,

Wiiile .Siaisr Clf©l) ^uld not r©l®tl©niship

csleiwi -cosit@ist. ©£ thm s&m. ©rsa l«iif, mm- '

in p3C'@a©itfe ,at»My f©t i»- t#

1$ IS 3f@a^- ©li palffis,; ©nd %mS mrnt^m ©f %• SJet®
Q0i:mlBt@d vltk eadj otlier for 7 13 y«eaf ol« pelrai •

OBljf, Ŝlgnifieeat eoriF«iati^ni. 'isetwem ziae -ceaieat ©i tii®

«©4i m€ 3.m§ was @btaiii«a ©»l^ i©r •3, m€ 11 year .old- is^liss*

H©w«irer» the »oJ.i" asd lettf Cu c©a't®ji% «h©w®«S' «t resaMtfeebl®

©©irr^latien- isa- 11 ;^Br -©1^ pulisas oal^p-.
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There m&f fe#. 0m: mm •imllmtm &t

ill anteblisMng n #el«tion«M^ hmtismm Moil &nA

plant-concentration of « partieulajr'.mtifis^t. Piii©' the

ttattar© of £«2rtiii2e# applied^ iSse soil m-A

m^t ®tfect tli« m&mM tmmim%

m ©stiaete^ by €iMtr®eteioii sam® aaeds; tmlt fe®..

refieete<S in 'the plm^. }mcmsm tli« uptake tra^islocatti©©,

m e mtrieat wili to© f«rt&er contEOli«a ciiraa-tie "

c©aditiqns, pl^aBt physiology 'and ro©t §fes©^binf cepacit^#-

nutrieat atosospti-oi? eiiaracter of can .®|,9o v&xf-

inf ;^«©fo«'© it i# TOt m@ teTOfst of aatrient

•|js tl4« soil which ln^ortent «o,e b^tte* .ii«trlti©» m€

but tSue ti-»««£! c©Bc«at3?«ti©ti eii^ •tr6i3ai©e<gtioft

©f autrlents#. Magislta^® of nutrieat. i^tiiee ean alao- *ar^

witj^ iietur© of outrieist ©laaeut* liingsr®f©ira ao ©oir3P®lati©a

eea ea^'secta^, in ©|i th® s©il®|,; &f &%% age#,

•isnii $&r ©11 the ©l.©ci©iit»« JPor ttiase s^tirfeat#' vihim pkmi4m '

.sigiiificant cerjreiatiQm iNst$?ii«ii neii aisa ie^f eonceo-t^atioft

th&. iaaestlng of « particuiet' leaf sn^ •the smc

a^atection of BUtrieat d^ficie^cy mm ttm t7th:

par©ved to be inflejl ^oj? moat of the

iuvestigetiop f©E paima ©f ,®#»f ©f mqm

.m«eir »t\iay* ^ tmd9ir©t©n4ins ©f' the iRtsjrraiattCJQaliip

"betwucn soii atitti^t ©tstua amd that ©f pal®^ cm-'m
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By a cmhiffMtlm- of s©il eas4 pleat.

mi & lm§m ©f

.S«4 CQ$:mX®^ion feeteaea l©ef imtfient «s©-ii©&Btr8-ti©a
• 4o different- ©©sitiona a»d ^s©ii -©ftteiects-

It 'U&m feaeft safesMislisd ttost fell# muQBms&Mm ©f

i© .ies^es •varies is £ss^©fis# ^
fC

I 'j •

'm& fail, .iejTtill.tf s,fe®%«© leGaiter# 19S© .m&, %,« 1^72} mS

eg.© -©f t&e psiiits lOehs aiti. Olivi-R.# 19?®)»

Cfesia^ aai esta©B« 1973} &j24. eliroetii^ factors
! - - , ,

C#ehs atia'fllviu i§76'# tester ewi Cliaiig i077#i

•It i§ to estefeliijli. ®a t© Kbich oo© ©f Wi& aiffereat

f£.c\sifi0 isllt sh©^ inssiiRQ® possible jr©fie)st4©is,. .©f .s^il

smtriest status «sf •diff^^eat,. a%iii®s-al ©iaaeat'S, la th©

preseat 4ii%'@stigati©n s%?a#i-e,s !»&& ©mt •

.b©tw@ea, ttt® ©l»«stal cosigos^feioii ©f imn&w sfe

£apl£s m& liie s©ii mrntslmt, tt ig

.fr» •x&mtts ©bteiisg^, fe?jst- ,is #-s©.©rk®Me

fel.fitie-asfeip ienf e^p0sitJ.«SB spd -soil •fe.gtsll.itf.

.1®. Bg mt oi tiw & pmitimm

§m e ©igii4fl.^sat, t©i#ti©asti%

•ceiilS .fee ®0t§bllsl:i:g€ hntmm tfm S.f^ fi©B# ea# if©|i

ouferisn-fe stat.m»» Sis eortalafeioa co®f£4ciesi-fc is ^i® ca-®»

wss'Q.ftSaSt si§iii-.€i<;eiii; s% 1 per
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tile ©fi iiie:t©rsia6-^ei4 1% ®sa,fe©^ c©ii©laiei

feet 68 pm cm% ©i 1b ni.%w^gm 4s

in til® lea€» fhs ©bsei:w%i0is Warfeiey

Cl9?1) eajrr©fee«-.st©0 tli© efe©^© fiaiiaf* ftiis isi.alea-te@-

that iM#©r l'ii4li®B coaiiti©^.® fTOH# im scast

ids®! fojT sta^ies o» 'tiitfoge© csf ©II pglea®

In the ca#®- t 8a€ K also- tii© .J-ftH §tonQ^ pwm®^

t© Be r@pfeseB.t.@%lir© #f s©ii ifrrfeility# #©^ pteeptiosiig#

4? pef «?#iit. 'reri@%l©ii cQuia hm fey. fee e^p©sit;i©ii

©#• Ittti le®£ wfeicti §«"re e sigfiifie«mt eori-el-atiop - "

Cr *' @e6S©2} soil a'teiia&le Simiiarlf

^©•- SC c©ii-t@ii% 0f Ml©- leef was .eigalfiessMf

witli s©|l Re • la thi.s. ease l^e ^©welatioa ceefficis&Et wss

i*f9€6. aiii. "©je #1 d^teJmSfialsiQS was i$ :p@r

it e©n b@ suggest©® that tlie %7-iih firo»€ aiaf la®,

m # sttit®fei@ inA®m for tM© ®s.©e@s»ea-fe. of ««i2.

feirtiilitj An tti® -ens© of MmJ,©ir ,elein@at# -ia -@1.1. palm* 'tli©

•tr&simtictm im th® #l.«isaiitsa,|. ma^n%. im •fee pmlm ImmmB to

,r©lQ'fei©si t©. nu-fc^ien-t status weir© f4%t@a Ipta ragwusiea

©cp®tl©ii» ^-Aicli ^r©ir©i t© fee ilmm*- This- uhmm-

•edpteat ©f e pmti&lQx: ia -Sie IfidfeM leai .is

f-S^p#rtiea®i ^ i$m rntrnm^ ©f mmt ••el^eat is me s©4l.«

llas@@ f@«%iMis,s%4oii ©f tU& s^ii, ir®.faite ifi enrt^sseu'ifc
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-of plmt ia .iRSesc

Warrior end Pigtjot (1973) reporters -that ferti3,iffie.r

eation was © major factor Intlnen^stng the i#af

iC€anp©sit.i©s» Ais ass^ssmsB^t ©f ceifie®fitir6ti.d.ei si^tirieitsts

iis the IJtU. £xon^ .sheuiil therefor® proviae gwidanc© towards

the maourst. M 2i«tifi©nt to be appi-led in the fioil,

I'lihiie 4% was th& 17tih frorsfl xshieh ^"how®d maximum

•c©rr@la«stioB i^itb th© soil io tlie ease ot 0, P aiia Jt -ttie

was ii^it tm® fm Ca» In tliis ess© the isti:,^roK€.

aaximms eor^eXatioB Car « 0*1|33) followsfa 11th frona,.

ttfith a corarelation coeffAclexit of 0,7013* ThB odd bsliavi©!ir

©f the ©Kplaln-s tl^is a@¥i©t4on.» St is ^ imoefeile

©lemeut, He haire already s©en tlx&t t3ie Ga conteijt in th©

leaf t,i»siie increased incraas® in age of peims as well

ea s§a of fxGn€» In th© case of i% it ^®s @g©ln -fth© l%h

fron^i which could, x^cjflect the soil fertility statBS t© en

eKtant of 56 per ceiit^ H@;E'e t^.©• eorreiefeion coefficient was

0.»7SO3 which was ti:ie hi^liieat, among tJie "fiirsj -jraiiJts ©£ fson&B •

mS'tSer iavestigation*

ifo conclaeioa c©«i«a b@ ©rriwd .sfe in. the

.ease of sisc eod copper g-egsir^ t-o index leef. liovrev®?#

th& mmzimim correlation was notea in Idfie 25^ erza Sst- fro?ias.
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c#ipi'-0SpcSfli€iiig ^ai'TOS mm 0»5©S2 ®fe,€ 0#.S42S

«©spe^%ivai|r«

t% Um fe©e& ©stablisftsa tftat &ie Jtlti tmi •

ttsse l»©st irMsit ©f s#il Iflairfeley# S9t'7)»

gi?©fitli©ttilit tl^e ittti tsro»c3 mm be @iigg©sfe©S th» te®^t

peisibl# iafieac it- nmmA not h& bq Smt all ©lemQitts mS. p©MS

0e mil mm %©

esfe©^14$ls s^iit^le iaiex leaf/leams for m*al«a-ti@ti &S

soii fertility 'isitli .$r®%eefe to elemeata ether ttosa- W, W, M.

ena Mg f#r p alias of <31ff©rai3t eg© groups ^i^owiog ^snaar

iiffetest ssreelims.feii? zmmB^

S®S aisa pstti «©@ffisi€Jiit eselfsis ©f leaf
.fitttsrieat- coisesatirstloa yiei€- €jf ©tl paiia.

SiiBpl© c^rreXatios eaeffielan'ts- %-Mre

betM#eii ieaf mtriest. 'coaceatiretiQtt aod, I't'esh ^^41% Ban«ti

Cl*Bf»B| ji^id of- &tl pali!i«. I?8^i •eoeffleient ©ftelfsis '-mas.

x%seA' to partitioss the «2S£r®iatiea eoeffieie&tS' df utttflea^

coaee©trat.iQn of i@s€ tissue into Siirscfe aoS inclireet

©ff©ct& using ir.@t!iQds described Bf ^ight C3,$il}- aa# M- Cl9S6|..

Siie resiStial effect- iu 13^i© stuaf ®as emsputrnd to h®

©«St6» Wmugh relstisnsMp betwdsn leaf BUtrienfe e©a^eia«*

.an^ .yisjld is$ oil palja has fee«5K 3%uiSJ.@cI« tSi©r© Is

littlis Infosnatioiis on the Mtlwausm ©£ tke -CMtp©iieB%® ^'#f
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•If?#! ©Is© re^©rt©<3 siwilsf results#. fi.©€i.»@s •

are i» ^i#s tfe© reswlt® ps©s©i3i-tl.f #lst.ain®t#

eie mmolmMm imM l? m^ yield-

wm 4# |3sr mm% 4ts dir©e% wms mlf t. pm mmt^

ttiis &(3m®X&tMn i$ Mm t©t#i &i tii©

©ffeets ^ia. ®tkar estfieat-s X©^f II |,aSI&| aai

lm£ E ClSS| » Ife til© ©as# ©f l©®f' pli©,#ptio»s ems ymsUm^s

•©b%©ise€ c®»e3.©ti©ii leaf f .^etent. -eua f'idia*

Wm€& ©ft oiafesiiisii yi#l6 i.iiore.as© i«pt©- -a

,le®.f P- igoii'tsat di ilsilariy Sait' lifSil sliow©#-

Bi©sl.%i^e ^©i-reiattei Imi W mBtmrtt eaS field ©f •

oii pBSMm Moimmr 4b -ft-® peessiit- atmdf lm£ P wm

%'$_^ ^im%S mkw 8% psjs* mmt lem.l ©t -

Of tfea 6S -pajE' mmt leaf 'K •

®na 'fiel# 51 pm ^aat «s @ff®et ©f lest •,», apia

reisatoiat iS e©at 1.® mm iMimrn^ •Mf©efe irAa

uttfeiQiita .mimeialif l&@t if * fft ©i# eaa© ©f i@@i

,sot-s®aisis- sfer©ii,t^a#rf®iffiti©a wes repeated bf mevws.^l vmkem-*

Psmvmt m^ 0lM^i0£- Cl§S0) teisf E. Iot©,!

^mn I ^f: cs@fi.% -wm QifiaifieBa.t i»©si%iir@ •

ssoi?.if@J,©%iOR. 'mtwmu il eufi fimMm ei« ll@6S)

©l/teAsea fieM imp.smm&m% #f laSiwi^ai -patos © leaf E

©i i^2® p©t e©»t-# ss^i' iimfi m&-



•taiadII©J®

8%u&y3t^t%mjs®!f#sasiisnxjiAf%^&xjpm'$

pm%o&:sw'^mmmwm&m^-

%tmm%cms'sqITOwt^lO

©ati©tifjfUT»1»pua»3Se©w©-^eciotj^Wbu©dii^suof^eBT^sGAui

'*XT®s©t{3,§o-^^faipeai0^®8S43®po^ssoilsaj'^pinj
.,"••gjr©^»:raqc^$otxm3io§0f

^mxrnd'tfo©iig.yawom^ap©^<S-pmm.%oz&©t#t£^©xo^c
v^

•X-of®®-,.®-s^tisi'js'q.fitta»®i|%•pu&XQeiOAi'tm,03®51p.^©^-

sasiio€e@i~--^ie^sxeaA©!m%^mf©<I
tt®©t^nytate^Tt^I®aoTSi-flE^tmao

"X

^pseeaaswf8i?«^is©:ikos^

•-__-a®q»'Piaf^^®sa»-«5aT^©SCt-S6t-5_3T®Mpti@Ce^-6t>

^6"
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mMmm-

tlie p«-©®eijt mm t© iim€ mt

taie sonten.t o£ t3ie soils g^otiioQ .oil the

mntmrn M oil pstm leaves frwn pmlmm ©#

<34:£f©ir©at «f© and £mnm in mitmrnt
to correlat® th© Mifm&it peraraeters m6, fisa ©^t the

roia of nutriente in buneh prodtactioB:. ro©

imp©rtaat tlnMngs: .aar®

%© of -palms a»€ TOtriei&t. con^mtSBti^n

K-, SB:'«aa Cu «hot»?®a ®ileqreeslrif trend
with iricr@asisig pala^ «her@es t ais^ 0mtmt in
the piaijt tijssue t^da4. t© in©r®@©e.

?• HajEimm of 2»®.2 per mnt nitMOQm w««
ootieea Aa thire© ©i^ paiiti# Mmt&m it -was only t.32
pez ^«?at S.n i.5 f&m ©i€ thm emT&&pmMn§. iralHes
for p©t«ipsi.«m wer© 1^38 mnt tas pm' «©r

laa^eslUB o.«9 p®r cent and a.35 por esnt, for zinc SS.aa ppoj
®aa 9,33 Sipm ena that of eOp|i»r 6*33 pjsm anfl «.io ppa.

?fe03pls0£tais CQttCQK-lxsfeiofj %?«s BiexiwuiE in the leaf
of as yaa^ old. ^©iras (©asis) minMrni in thr«®
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©♦3.7 pmt mnt In .|3t itmd to 0*S| per ceiat in the

B3ird fi'ona, All. #i© variations in coatsnt- dua

t© eg©iaf ©f froa^ -near® signlfioa^t,

tMtrient of soil -md l®af eoneeBtarffitioii

a©ii SB^- l@af 8«»#3.©3- Cfr^ia iriil«j« £x0nd)

fro® pl®Bfestie.n# of is, U, II, 9, 7 -and 3 years were '

saaiYsefi ®ii6 siiap-l© cjosrreiatloji and linear re@^®8:sioa ware'

cOTsput^d. ofe,se^vati©i3s are as £©l-i@i#si

li, With r®g®renc<si to nitrogen _tli®r« 'aignig-leeiit.

pCfaifeiv© ec«r@laM©a 'batwaoss. i@af «itf©§®0 ao^l g©ii isi.t^@eB
in ^Xl tUs age g^amp» iovesti§at®d.. Highest eorreiatics ©£

as per €?@sit was ©fetaiaed in 41 ©M |JS,lras,

deilBifca pattesru •©£ correiatioB. to®tw©B soil

pfe©sph03ruf and leaf phoephotm mt ohmsvm^i, 2n 3, .Jl

®o€ IS^ y®@r ©i4' pmlma tJi@ pJiospii^irtis, |̂,.)g infI'aieaGe

•iesf P coKte-Bt* Jri 7# ^ i3' ysair old p&lass

«igi3ifiGeiit coffx-el^t-lois aoil P ana leef P*

3, %®r@ wa® signifieaat positi'^e eorr^letloii b©tw®ei3

ŝoil & and K ifi tlm leaf ia #13, age groiapa liir®®

I'ear ©id :paljas«
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, 4. tfhe caleiij® contents- of 1, f# 13 end %5 year

©id palms fowid to hatre a high c©rre3,«tioti

soli celci'iMa, correiatd®fi betwe©?i soil caJLclwt and-

leaf celciasi tsjer-3 Botieed in 3 and %i yesic ©id pain}®,'

fii?© per <s®iit of -th© %taxla%im is. attribatM to isoil

eelcimi isi nira© year old gal^ia.

S* IB most^ th® ftf© groups inve;3tlgatacj no

©ifiiifieant correleti®^ was observed bstvjceia soil Mg., a»d

laaf Highest significant. GO.rar©iati©n (8l!'a)- %ms ofeserve^

i«i 13 year ©Id pelms follGwe# Isy. 7 y@®r oM^ -jiates.

6» For raicroautrien^a# S?i and Gu there wa® no

deSinite. pattsra ©f «!orr®latioi5 between' isoil and leaf content.

Coatant of autrieBts- in different frond, positions and
soil nutrient contept.

«2©rireleti©n cosfficsieot heti-r^en soil &n^ nutrimt

m^tentg of 1st, ith# 17tht 2-5th and 33r6 £ron&& were

u'Qrked ©utio R®s\alt obtaine^a show® that c^rmlBtion

•h&tmen th@ niiffcrieat. cosit@pt ©f i7th froft^ aa«i Sae sail

nut-srient. contenfe was fouod to tee signiEicQat; for nitrogen,

potassiwn ajKS wagnesiiasBs ^itrogeo shelved tha high^at

corseiatiQn Co,82©3). at 1 pec cent, level.» In fee ease of

zinc md cofper eveiithQug'fi there was eerr^elatlow with th0



99

t7th isonA, the vaiue.© wer® sot significant*, Witih mgm&

•to phO3phomuB^0 some positive eorrelation# theugli n&t

sigmificeiit couid fee observe^ -wi#! r«f©r®n.e® tfe

25l:ii mn^ 33r^ fronts ^ t®r ftaleiMn -sigalfinest pcjsitiye

correlafciea In the qas® ©f l®t^ 9^ and a?tSi faroisas coul€

&s ©fot®ii3©d,

Ifisrlfi and autriestt eonceatratioo

fli® eontiribufcloja of different nutri^it elesrieists •

towards yiel# xtm using cosrr®3,ati©ii and

sfislyais, Ttm CQr£€?lQt;i©a of yisld with iesf nitrogen,

Cr «'-086618> aatsS potessiyjsi tr' * 0«6$33) «as fotmcS t© fe@

iJjighly signifieen^ and positiVie» Plant pb©sphoru3 i#a».

found to-tee .c©3rr#l#tea with field at %Q per ceot Heirel. -©f

sigoificance only* Calciisi® md' taagnQgiuro were founfl^to feave

no corirsietioji with yield, l^e mBxismm direct effect of

laaf nitrogen towards yield %ms S3 per cent fQliowefi. by

K (5a%) magiaesiuRj (35?6), *rhe direct effeets of F and

Ca ^ere" oBsiy 2 aiad S por eeot respoctiveiy» '£he ^irsc'fc asid

indii-ecK influeiac®S' of leaf xiutrients coi^trib^ited to

43 per ceat towards yieid,

in the ligb'fe of th® £ae% 'thai? no imveatigs-feiofi Qn

fertiiity ajtatas of oil palm gm%-iing soils the leaf
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'coQcmttBtion of smtrient eiaiaants has h&ttn up
s© far by an^ene in Ks#®ls*- it cass b@ e.ffiid thst tiie preseat

inves-tifetion has soia® vaXu«a?le iftfoirroatlOP.^

^he ©lima ©bt'SiEi©# poist t© the .fact .iSQait^ria^. of

nutriticsei .status of soU c©uplaa wltls leaf att:®i|rsi«

v^lll be of very gr@at. heig> in forauisting a seheduXe for

fertiliaasr appiicatiott... Sii»©<a ©» ell; •&© dets ©btslned fi

was £©imi t© cj©^tribute •iBtacli towisrds its. c^ftteat iu pal®

Slid yield folioissd by K, Highex siU'feirieat. ©©attsul; lij young

.paMs. points t© the fact tJie aerRaM for m®

<Sttripg tJi® gro'.«th peirio<i ©f •^•© palm is gxtemt. &n&

that sufficient, care is to 'be fcekeu in maintaining a hlgfeeir

mtrJ^r.% ststus in t^ie soil aisriog th^ ea]rli©,r growth

,p©ri©a tapto t years to pirapajre them fo^- -heatfy bcierifig

duriii9' l^ter y©ars«, This rol© of calcic &nrJ phosphorus

isa yiieid is fetmd to lainimal# ' !?his does iiot nesaasarily

fe^sr^aat « segle«2t la ^'applying till:©®® ©ieiasnta# §&th

^alcim end pls^sp'noinas sre In .liighar proportion

®dva?iciJig ©f p^lm. Shis m&j ^se sSue t© thsir

ac?ewalati.on in t'a©. %iwmi(3^ sa a ixxmtiQu. .tim©, a®-

iriiti^l. b.#avy dose ©f. aiowly BVaiial^le P is werth tsylnf,

Kiost of the areas "end p^lms smpled wra BtSinm,ng m

wjt*<®xtiaipea sipiis^ mm full ciapeci"^ of til® psliss in. t!je
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mS will »©«

is »©• Mm pmmrn atisa*

fhe- #01:# ©f ^tm&phQmB .c!-©lsim to #il p^'iw

i-sgaAt#® £m^m ^mMm*

• a® m^lM-fern "^»a.

©f siiie. -^li- c©f^et pt©seis%% s'tsadis^. A ss^ejcat®

^^pg-'elietisiive ifiif©®%iig®ti.©ii '©B all ^sssbM©!.

miMi #©siata W tiieiir erallaMii^'# *itii4miiti©» ©nS

^Mmmt m fi@M hm fmtUm* ®eaft© trteSp

ffaAsa of iiajof .pl.aa% nmtfieats fri# P# 1:# ©s sii€

Mf at im e #f fs.ets «il-l

• tiel^ Am •%lie .#f

im- patos .€iif©if©mt &m fi?©t#P api |©eet$©n#

•#». fes'- dem#' mm # e©»t4»a®a® .^feasti f^grelwi©#
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Bmhj* hm dm palisieir a
•|iuii,e •- -Mi^aau3€ cfuiti^ea les J@an©3 arbres*

Umdhyf h* |I96SK. foliage ^ pBlmim a hiiii© »
-d« I'mgm dss arbires#' gieedAmetMg:* |Qs

• 22?-23@.. • • •

A# (-i'S&fli, k propos A*'i3n eas typioiae «3@ carenee
p©ttessi^® pe-lifiier m Iwii® on -.cot© d*: iv©i.re*
eiaaTOinais?!-* ,||» S31--54C}..

.. ®iray,j, UM^ and tl94S), ©ste^-inatlon, q§ total"
©stgaitie ei«a wailmfele- f,oxm& phosf^lioims its
mM*- mk

Sfaur©, ©'.#«: aud .l^sj^usquist# ^,^*(197^} * hn oi-l palm
fertilisi^ eKpe#irfi®ist in v&l&Bnic soils in .pepiia
^€1*? pp,32f^S41» Sa-teraatAanaCl geveiepraenfes'
to oii 8S3s* e^s•©.'*#&»Bes^ -satl WrS.evei-l^ iiBCO^©rst©fS'
of Fleati^Sii Kmmlm hm^nt^

^mmch&£% fiiJifSS)*, 'fh® eppliceti©n o-f foMair aoalysis-
• 1® ^i% pmlm Agri, ,

tai¥©rs|.t,f pf l3sgeiiAftgess> fee Het3h-eiri®8€».

'Broesftaart.# Ji# Cl9Sf) » tti® ©f foliar: <aiagziojsi®
to- psiia eult?iir®tioB« X-V* fha?ai®pi©sii« of

(i960) ^ fbe nu-teieat dcsnp^sition of leaves of
BtgajB-- te|* B§B« MEl*laSS* Qi3. galta.

Egfto tO&« . ,

C-19i-6-4)» ^^aG^arei^..Ee.lSl:eelrgta. St-e.tic?a, Oil Paste
BivigiQlts/.'l^ssaiaSir'Spbrfe'''^r'''1^96^
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©lisii, aod Eajarstiieis# {1&76)» Magftesiuia-
^©quisrisgieii^t' Qf oil pelms is Maiayesia. 4S ¥©arfif
©f es^eriiaisntal results, pp.371-388»
In latamaMoiiel ;Oeyeiog^ent® in Qil,. Palm «dts»

aftsft II, .IiicQr|)©rst©fi s©ci®t;f of •
&i.ant©rs> Ktj©ie

£3hapma«# €»^U and H-,M. i%949). Leaf ®fia3.-ysi» end
nntsSMipn of the oil pels?* Bog* H?. 4a6«4339

^ M« (1968), i© li'^as')© ^ .palmier © hwi3,^.» Centre
Mat# <a.* in for® ©-t <2© doa dar, FroiSa -de l^hosohate©
Whomes# Bru;;ili®is^ pp<,16t, • '• •

Corley# {1976) • 2nfiorasc@nee eb®rti©n end s®k
diffep^entiatioa*, .QiS 'gate Bgs'earch pi>»37«»54«

€oii|.t©r# C'l.956)». Miserel autritioa of tli© ©il palia in
Meia^'a, aasric* £» 41? S31-iSl.

UisniQl# and Ochs# R. (1975). Amelioration do la prefiuGtion
<3.©s palrai@rs ® hmile du person per 1' w^sloi
d* en§rsS.B chiore* :01®aqimia2£ 30s 2@S-2-§8,

*F@3tTO^iia, #»©. Ca§SS). iSue'stims relevant to replasitiug In-
oil .psim c^altlVBtioa, H.Sc^Thesis, yniv^rs.ifey. of
•liagauifegeB^'.

•'*mrdB^ $U ,^'3., La^Mtz, ma Bly,. C1-96S),
• the .irol« of potmssitm in the nutrition of oil palm

iii Hiferi^# Siqeg Xr«i3.fc# C?il Palia Res,. 4s 333-369«

tostet# eiiaiig, SC,-C».4lf76>, The diagnosis- of fdhife
'fin.tri©nt st©tt|S'©f ^il pel.ras in w®pt. Kalay^si®,-

-•>• pp.,29.0-312•<, In lateraatiOKal Ofeveio^iaeRfcs ia oil
ipalm.eSs. ©•A*Barp. and W.Nesfail* I.i3cs>rp©ratss3
Societiy -of ^laii'ters^ Ku&la Limpus-^.
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fOEStei;, and Shaisg# K,.C« , the. ai®gn©«ls of
ntttirAeiit. sti^tus- ©f is West Mtlajrai®,
latesraattael Bevelo^^ents- i» ©ii paiis#
jifit. AaMe* ©11 SgBi.* 290-^-312•

•*f©irster.# .«#&.* ana ^anf, K«C, ixmih) * -s^aacn^l fiuctuefeious
ill oil ^@1® i®.af mmtrlenti
S» 74-9Q'#

FreaoBa^. Slid Ojpgias, A-,. Clt52). eeiiitritoutloia ©: l*©tu<ae &&
ra^ic^ileir© ^ peXssissr s hullo»

©re©a» A«tf. (1972) • f'h© issiiiifieg. i>t oil palm In tlie field ~
pasfc jresul'-fes# QlaginettK 2^? 419-423,

.T,s* (iS62)..^he mmmmics of aaritiring tlie -otl
M* Ms.* £BS^* oii trains Bss, |s 302^

Hartley, (imfK Thm .oil ^eXm» aisd ea,# i»©fsg!na©.
.iioaden# ;g^,806-«

lie^, e.E. ei5d Hg, S,»K, (1.966), a geiaerei for raasits^ing
• oil peiss© in .fSaisyaaia^. glaa-fcgg <|̂ 8. 417-«4I^&.»

• md m^, i.-r* mm K«P.C1973). me ratioB«li-
alatim of meniijirinf oi oil palmst m€ it® econcsni<es

• ia HaXeyaiS', pp»30i-^323. Ii*, .^airanceg. to
•ctiltlvisfeioii'.* and B,A»lsirp-v
Sis$.et^oirs^©^, Society 'O'f ^l^tera# Ktisl's lii^aipttc*

.jaekaOft, C1973K Soil ishvaie^l. ead,
Freft't-ics tt.s.ll. of Pvt;..2«ta«# ^ew Deihl*

^fcl'seoS), A', ©n^ Uesdfeuil#Cl9#3)* •F©E'feil.ls®r '̂;As©> -nuteitlon
m&nmtng- &f. ts&plcBl c;r©p««. Hsattoyeg

VeriaaagQagl1 acifeaf-fe £mg l^eksgtoau talilis 617.



'y&£$.&timi ©f im€ umtslmmtr mmtmmts ®f# pf .
P^Mb ia ©ii ic'sf &m^li.mi'
IIS: I.39-a4f. ^ - • . - '

^ K*il« miM Wm^n, #»#« ClS'fl'K
if^©©t of m.€mmlm§- ®a i?«g@isjsiiirs gtma^
sa€ a®af ms^iesit ieVel,. ©t tli© ^4i peiiii:, »p:«3.24-3Sf#

• ,& M ^ •
ami 0,B»Ba3rp* .I.tie©r|>0y©toS S^«l<©€f of

Pi^"fe3r:5# -^aia Lu!ai>ui'»

concept of pmtl^ ©s6 itn-
iapact on popiilaticsri feustie-js.*. Sjoa^tfcic;®^ Ig^
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Mk wm» tafc®n- ^ iis @ii paia

grow} to mm plmtB'tiom ©f ©il petm at

lll^arathipQresa) -©f nailm district# with a vi«^

to ©vaiuetiBf the atitrltiosiai sfcatas ^ oil palm- growing

soil.® iss felstiaa to- l@af uutrie^-t eositent, -©iffeffeat

age gr©upii ^roiad positions weir#

ia the C^rr^iatiOB feetwioigs autri^st; in

soil fe© that- ot. 3.®®! ceiitent^ a$© ©f fronds and nutrient

content in ieavea# of paiis® and autrierat sonesn-

tretio» an^' tmttimt ctmt&nt in s©il feo that in tJii©

J,«af tissM®-wer® worked G©ifr<iiatiOB bstwesn•̂ 4®Xil

end leaf cori^^tretioii wa® ©iso -w&Tkmd Gut upiisg data %na

eatiples coilected firsBs the -CPCRS Eejesz'cli Stati-©jj ®st IPelod©,

^im£& UBS 0lgnlficssit .eorr©latien b®tw«eft aga ©f

palBia sad eoae^rit^atiois ©f I3>, F# E, Ca« Mg mtS. Mn \

a© ©igiiiflcattt c^irireiatiois wa®- obtsiaeS in tn© ease of eu» • '

M, m, Mg, Zn md Gu showed &decreasing t^&nd xiXm Imssm^lng ^

59® ©€ palm®. But F aisd, Q& centsnt of" 2.*s©f' tissue inc^reesod y

witli lUGmmet in eg® of p^lms, Mastiisimi • of ail tfte,

nutrients was fowad in 3 ^©sr oia palms« Mi elmmnta •



•

dixc«pt decreased gigRifleently wim ®ge ot .fronasc

Maxijmu® c©nqeistra,ti©B' of i««e fowiS in the firslj

fe©rii whiie 4t w®s aiaiiRTO, io the 33td feond, Calcitsa

corifeesj.'t. showed the •^posi'fee •^sad*

til®!:© sifn-Sfieant poai-feiir© correiati^a fe#tw@©a

leaf N and soil K ifi ©11 tJi® sga groaps studied, 'She

CGXT^l-atJl^n i3®tt»!«es soil F -md leaf tlssn® F mt, «h©w

a regulaif pattsirsj.^ there signifl.€©nt potiMv# correla

tion between soil K an '̂ ieef K content iK elmost all age.

groups, eaicim cisnt^nt® ©f 7, 9, 13 and IS mm oM palms

foanS to hair© a sigaifieamt. e©rrel®ti©n to soil €a,

t^hareas siaeh correlation was not fo^« to 3 ©n€ 11 year ml4

p«linR» K© silgniiicmt. corrtlatioi^ %ras ©bs©rv©€ fe@ti««eia soil

M9 @tid l©af M0 in most, of th© ©ge growpa. ^ Micronutrients

En sad Cu cot rsveai aey definite pattern of correlation

betw»eis til® soii aed i®©f ©©iitertta.

Correletiori b©tv««a tts© soil S,. K and Mf contmt

was hi^ily sifnifleant wAtti mMexena® t© their eoiiteiit ift

tli@' i7tlii frond, i^rrelatien. c£>®ffi,«3i©iit iralu^g with

referenc® to Wcontent in aoiis in relation m %hm i7th frond

«®s iiols femia to b© statistic:#!!^ sigmiticant.. For

significant positive- correlation cotsia fe®- ©btain«a bet%?®©tt
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til© mi- l&Bg •^•bi.mme mntmt in. IMe M%

m€ iftk vm. h$§Mf pmltim

hmrnmsi eaa S m4: % iii tto^ l,«af. M&mMmm-

©ffect mi. II ©B fieii. w®© &wii.^€ cs«t t© fe# -SS per «©ati

m&t ®f -1 Si .p€# ©#afc.« -feleS^a m& stiiaeaim ©i

i©af Bot f©«i,i t© fee- •e©«ela'fc!t€ field* tat ftftesr .

S eoatgifemtioB: ©« Mg yi-eM wa#

fmisii to fe# SS -e©at* mi.s;m% affis©fe. of ? an#' fa m

wm t ®ai. 5 per, €'©»t.-eni^^


	image30106
	image30107
	image30108
	image30109
	image30110
	image30111
	image30112
	image30113
	image30114
	image30115
	image30116
	image30117
	image30118
	image30119
	image30120
	image30121
	image30122
	image30123
	image30124
	image30125
	image30126
	image30127
	image30128
	image30129
	image30130
	image30131
	image30132
	image30133
	image30134
	image30135
	image30136
	image30137
	image30138
	image30139
	image30140
	image30141
	image30142
	image30143
	image30144
	image30145
	image30146
	image30147
	image30148
	image30149
	image30150
	image30151
	image30152
	image30153
	image30154
	image30155
	image30156
	image30157
	image30158
	image30159
	image30160
	image30161
	image30162
	image30163
	image30164
	image30165
	image30166
	image30167
	image30168
	image30169
	image30170
	image30171
	image30172
	image30173
	image30174
	image30175
	image30176
	image30177
	image30178
	image30179
	image30180
	image30181
	image30182
	image30183
	image30184
	image30185
	image30186
	image30187
	image30188
	image30189
	image30190
	image30191
	image30192
	image30193
	image30194
	image30195
	image30196
	image30197
	image30198
	image30199
	image30200
	image30201
	image30202
	image30203
	image30204
	image30205
	image30206
	image30207
	image30208
	image30209
	image30210
	image30211
	image30212
	image30213
	image30214
	image30215
	image30216
	image30217
	image30220
	image30221
	image30222
	image30223
	image30224
	image30225
	image30226
	image30227
	image30228
	image30229
	image30230
	image30231
	image30232
	image30233
	image30234
	image30235
	image30236
	image30237
	image30238
	image30239
	image30240
	image30241
	image30242
	image30243
	image30244

